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Compaſſes, and placing one Foot in D; with, the. 
other deſcribe the Arch K F, cutting the. former. 
Arch H G in the Point O. Lalliy, if from the Point 
85 you draw the 185 O E and 
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conſtitute the Triang gle O DS E, whoſe Sides ſhall be 
to the t en Lines, 6 

1 ike manger Frag ple 1 12 ol be made 
ual to another given, See Fig. x 
211 any bee 6 <9 à be d 8 f F, equal 
to any other rectilineal Figure A pe A | 
making the Triangles a b-gt, 
ce d, 'reſpeRively equal to the Fang 
BGE, 1 82 BCE, . . 
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EH NSTRUME N TS ed * ha 
ling are, either to meaſure, or lay 
down the Lengths of Lines, or their 
| Poſitions. 
Ihe moſt proper Mila for 
— meaſuring Lengthe, in Towns, Streets, 
or any other Buildings, are 5 Foot and 10 Foot 
Rods, and a Chain of 30 Foot long; for Fields and 
Woods, a Chain of 66 Foot or 4 Poles, conſiſting 
of 100 Links, each containing 7 Inches and 29 3 
and a Rod, whoſe Length is equal to , Part o 
the Chain, that is 10 Links, or 6 Foot 7 Inches and 
: For Roads, the Wheel. 
"The Inſtruments uſed for taking the Poſitions of 
ines are of two kinds. | 
With ſome we take the Poſition of 1 U by the 
Angle which that Line makes with the Meridian, ufing 
4 Box and Needle; as with the Theoddlite, the Cir- 
cumferentor, the Plain Table, the Perambulator, 
the Perattor &c. and this! 18 ofually ealled the Bear: 
"7g 2, ze His. 
With 


2 _ Ki. 


_— — | © Ys * * 3 


2 


7 
„ 


een 


171 


ſof the Semicircle, the Frame of the Plain Table, 


che Beve?, the Chain, or Ro7s. © 
All other Inſtruments either differ from theſe only | 


4 in their Names, or elſe are contained in them: 
But with ſome of theſe Inftruments, very conye- 
mently we take the Poſition in both manners, at 


; dne Obſervation; as with the 7. Beodolite, the Semi- : 


circle, or the Plain Tables; } © 
With ſome of theſe Inſtruments we take the An le 
fitſelf, as with the Beve), or with the Plain Table 
| overed with a Sheet of Paper; and with others, 
Ive expreſs the relative Quantity of that Angle b 
Numbers. So when we uſe the Chain, we expreſs 
Ithe Angle by Sextants, Links and Tenth Parts of 
Ja Link; when we uſe Rods, 2 expreſs it by Sex- 
tants, and centeſimal Parts of a Rod; and when we 
ſuſe other Inſtruments, we expreſs the Angles by 
Degrees and Minutes. 
We al ſo obſerve, that of Theodolires and Semi- 
Kircles there are various Kinds; in ſome the Box 
is fix'd to the Plate, in others to the Index. Ape 
che working with each of theſe varies according to the 
Manner of their Numbering. 2818 
As for Roads, the Wheel, with its Indices, ſhewing 
the Diſtance, and its, Bo ede with Sights 
ſhewing its Bearing or Po n reſpect of the 
Meridian, is an Inſtrument .ſpee eedy. 5 the Road, 


exact; provided we re 36 the Breadth of the Roa 
and only re ard the Bekring and Leng th. 

Laſtly, Interuments for Piotr are 2 Scale de- 
| mall divided the whole Length, clofe to both 
the ges; and! at every tench Diyifion f ni _ 
Þ; 7, 2, 3, 4, Sc. defioring - Shins; the Nam ring 
Pedered that we may count either from the Right 
ö ih the Left, orofrom the Eeſt to the 2 S 
Totractor always to be divided, 85 Land 
Atte v to vou ſtumenti Das ge W 
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With others we take the Poſition by the Angle. 
3 | 'the Line makes with any other Give 3 in 'Pofi- 
1 tion; as with the Limb of the Theodalire, the Limb 
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For all rwaftrouits 6. (either 7 antlty. g 
Fx lneb, vid. when i in Jo i A 
rae, or Plain Table). let the Numbers 
Provraftor Encreaſe contraty to thaſe in SE. 

t when the Box and Needle takes the 

as the Neractor or Perambtilator doth, the 
75 bf che Protratfer mult encreaſe as thoſe 
in the Box. And fer the. Limbs of all Theodo- 


Tites,. Smfitineles, « and Plain Tables, if the Circuit 


be made J *croretS?. te the amber on the 
Limb, the N 4 hl of the Protraffor . moſt conves 
niently encreaſe the * 8 way with the 
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Loadſtone, move the Needle, 


aged on by ſome hidden 333 Power, or from 


= 
Now, if it be required to obſerve the Bearing of 
the Line A B (Fig. 12.) the Inſtrument ſtanding at 


A; The Flower- de- luce being towards you, direct 


the Sights to B; and the South End of the Needle 


will point at 20) Degrees in the Circumferentor, 


and at 8. W. 27, in the traverſing Quadrants. 

And if you were going round the Field, and ſo 
next to obſerve 2 of the Line B C; at 
B turn the Index about, the Flower- de- luce being 
towards you, till through the Sights you ſee the 


Fair cut C: then will the South End of the Needle 
om at 111, in the Circumferentor, (which is the 


earing, always counted from the North; and in 
theſe Examples indeed Eaſtward) and at 8. E. 69 
in the traverſing Quadrants, which is the Bearing 


| 2 counted from the North or South towards 


the Eaſt or Weſt. Here we may Note; that the 
Bearing taken with the Cireumferentor may be any 
Number of Degrees not exceeding 360, but that 
with the traverſing Quadrants never exceeds: ninety 
Degrees. - - 4 uy XAT IIS 

When you ſuſpect the Needle doth not play well; 
direct your Index to your Mark, and note the De- 


: grees pointed at by the Needle in a waſte Piece of 


aper; then with a clean Knife, or a Key, or any 
other poliſhed bit of Steel, which hath touched 4 
applying it to the 
Box, and examine, when it hath Fttled again, what 
Degree it then points at, your Index being ſtill di- 
rected to the preceding Mark; and if the! Degrees 
are the ſame; they may be-entred into the Field: Book 5 
but if not, the Cap and Pin muſt be cleanſed with 


ſome'brown Paper and a little Puttey, and thereby 


freed of ſuch Duſt or Dampneſs as hath gotten to 
it ; if, after all, the Needle doth not play freel 
ſcrew” in 4 new Pin, or uſe another Needle, or 
both ; theſe Neceffaries / every Sur veyor: ought to 
baren —— ee is in 1 = 78 
H peu ſafpect any Error in the Beuring' of any 
Line 2 rin Gem e Needle's being 
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your own Miſtake in obſerving the Degrees pointed 
at; the Doubt may be cleared, and the Error cor- 
rected at the Station ; thus, | 


traverſing 
"Laſtly, i 


So, if you would obſerve. the Bearings of the 


= Neyrees' iy Minutes in the Giicumferentor, and at 
2 8. 


E. 47 Degrees 45 Minutes in the traverſing 


will the South End of the Needle point at the De- 
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'To protract an) Line whoſe Bearing is taken 


by the Circumferentor. 


F IRST, draw Lines parallel to one another 
quite through the defigned Draught, at Dis 
ſtances not exceeding the Breadth of the Diametri- 
cal Part of your Protractor, as in Fig. 12. and mark 
them with N. and F. for North and South; then 
lay the Center of the Prozraftor on A the Point given, 
repreſenting the Station A in the Field, and, by 
Help of the Divifions continued beyond the Ends 


of the Diameter of the Prozraffor, lay the Diameter 


parallel to thoſe North and South 'Lines, the begin- 


ning of the numbering Northwards, when the De- 


grees are fewer than 180, but Southwards when 
more; the Pyotractor being thus placed cloſe to the 
Limb againſt 20), the Degrees of the Bearing, make 
a Mark, and to it draw the Line A B; and fo will 
A B have a Bearing like to that, which you ob- 
ſerv'd the Line A B to have in the Field. In like 


manner you may lay down the Bearing of any other 


Line, as B C; if you obſerve to lay the beginning 
of the numbering Northwards, when the Degrees 
are leſs than 180, and Southwards when more. 
And if you would lay down the Bearing of any 
Line A B from any aſſigned Point A, with the tra- 


verſing Quadrants; after you have drawn North 


and South Lines as before, the North being up- 


wards, write Eaſt on the right Hand Side of the 


Map, and Weſt on the Left. Now. lay the Center 


of the Protractor and Diameter as before taught; 


ſave that inſtead of obſerving the Number of the 


Degrees, you turn the Limb of the Pyorractor Eaſt 
ward, when the Bearing is N. E. or 8, E. and Weſt- 
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ward, when it is N. W. or S. W. 
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The Protractor being thus placed, againſt 8. W. 25, 


make a Mark, and to it draw the Line A B, and 


ſo will A B have a Bearing like to that which A B 
was obſer ved to have in the Field. In like manner 


you may lay down the Bearing of any other Line. 


. Wizhs Theodglite, both by the Limb; ani 


y the Box and Needle. 


Beger you engage in a Survey, you ought to con- 
ſider the numbering of your Inſtrument; thus, 


- when the Eye is conceived plac'd in the Center, con- 


fider whether the Numbers increaſe from the Left 
to the Right, or from the Right to the Left; or, 
according to the Farmer's familiar Phraſe, whether 
the Numbers increaſe with or. againſt the Sun's 
Motion. | 
And then obſerve, that with a Theodvlite, whoſe 


Box is fix'd to the 5 {AE & the Circuit is moſt 


Index 
with 
againſt 5 


conveniently made j the increaſing of the 


Numbers ; and the fix'd Sights ſhall always be di- 


rected to the go 8 Station, and the Index to 


ſt 
laſt 
next 


fix'd Sights, and the Flower- de luce towards you 
when you direct the Index; the Degrees cut by the 
End of the Index which is next you, are the Degrees 
of the Angle; and the Degrees pointed at in the 
Box by the South End of the Needle, give the 
Bearing of the next Length. And this Bearing 


will be, in all reſpects, the ſame with that taken 


with the Circumferentor ; provided that the Box 


be divided and numbred like that of the Circum- 


Fereutor. 


. 


8 And then if you keep the Beginning 
or the Degrees towards you when you direct the 
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” This double Obſervation is of great uſe to the 
d Surveyor; for hereby he may either plot by the | 
B Angle or by the Bearing, or both, as he ſhall find i; 
er moſt convenient; and alfo, he may prove his Obſer- 


vation before he moves his Inſtrument. For, of the 
Numbers expreſling the Bearing of the Lines form. 
ing any Angle, if the leſſer be ſubtracted from the 


1d 1 increaſed l 
greater, and ne be 5 dimiviſhed > by | 
EIS ; 1 
. 180 Degrees when 3 than 180, the Re- [i 
n- ſult will give either the Angle itſelf, or its Supple- 4 
s, ment to 360 Degrees. rea 79 RT | 
15 5 es we uſe a Theodolite with a Box fix'd to 
r, the 3 and the Numbers in the Box in- 
- creaſe the emo way with the Numbers on the | 
Plate, as they generally do, or as I would chuſe to 4 
fe have them; then a Protractor being numbred con- 
ft trary to the Numbers in the Box, will be fitted to 
\ lay down the Plan, either by the Angles taken by 
bes the Limb, or by the Bearing taken by the Needle, 
«8 or by both together, in order to prove the Truth of 
li- each other: And then alſo may the Truth of the 
15 Angle or Bearing be proved, before the Inſtrument 


is moved from the Station by either of the two fol- 
ng lowing Rules. . | 
| If to the preſent Bearing be added 180 Degrees, 


he and from the Sum you ſubtract the laſt Bearing ; 

ou then the Remainder will be the preſent Angle. 

he And if to the preſent Angle you add the laſt 

C8 Bearing, and from the Sum ſubtract 180; then 5 
he will the Remainder be the preſent Bearing. ; 
he But if the Degrees to be {ſubtracted are more 1 
ing than thoſe from which they are to be ſubtract- f 


en if. ed; the latter muſt be increaſed by 360, and then 

DX ſubtract, — © | | 

2 _ And if the: Remainder be more than 360, then 
. abate 360, and the Reſult gives the Degrees re- 
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So, with a Theodolite that hath the Box  fix'd 


= to the Index, and the Numbers on the Plate, while 4 
5 the Eye is conceived placed in the Center, increaſe the 
N from the Left to the Right, but thoſe in the Box tho 
. the contrary way, and ſo moſt proper to work againſt in 
bs the Sun: If you would take the Bearings of the and 
* Lines of Hg. 12. and if you would begin from any Mo 
. aſſigned Angle, ſuppoſe A; then, your Inſtrument Bez 
b- being planted at A, direct the Index to the next Sta- any 
* tion at B, and the South End of the Needle will me! 
= | point at 207 Degrees in the Circumferentor. And for nex 
4 the following Angles and Bearing, when the Inſtru- wil 
. | | A for 
I \ 5 85 i D , . | C 
. ment is planted at E direct the fix d Sights to 5 Inq 
> F | E 
1 G F 
= C 
8 | 85 D 
1 and there ſcrew the Inſtrument faſt, and then) E \-4 
2 | | 'EQUrect-the Index to F and 
. "LS | Oo 4 - 
—_— | . : 84. oo 
1 8 | A 113- 30 
—_ and the End of the Index next your Eye) 237. 45 g 
3 Wiõill cut on the Limb the Angles F 49. 38 and 
5 „ „ © ON ; 102. 40 
5 q 234. 00 
1 5 175 111. Oo 
_ = 4 5 3 3 
_ zud the South End of the Needle will, 102. 15 | 
_ as in the Grcumſerentor, point at 331. 50 tl 
E- | : 8 5 Wy £5 254. 30 _ b 
„ 5 308. 30 , 
8 5 
: 3 And | the 


id 


and the End of the Index next the Eye 


[ 1374 


the Index, and the Numbers of the Plate contrary to 
thoſe of the Box, while the Eye is conceived placed 
in the Center, increaſe from the Right to the Left, 
and ſo molt proper to work according to the. Sun's 
Motion; if you would take the Angles and the 
Wag of the Lines, of Fig. 12. = begin from 
any aſſigned Angle, ſuppoſe A; then your Inftru- 
ment being planted at A, direct the Index to the 
next Station G, and the, South End of the Needle 
will 3 at 2312 zo“ in the Circumferentor. And 
for all the following Angles and Bearings, when the 
. 5 G NN 
Inſtrument is planted JE ( direct the fixed 
0 . D Sights to 

C 

B 


and there ſcrew the Inſtrument faſt, and then 
\ direct the Index to 


- >togrn ognSo> 


234-, 00 


will cut on the Limb the Angle 


1 {7:1 
$1 


and the South End of the Needle, as in) 


the Gcumſerenror, will point at the 


bearing 
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Box fixed to 


But with'a T heodolite that hath the 


the Plate, and the Numbers on the Plate 4s well as 


--* thoſe 
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So, with a Theoauite that hath the Box fix'd 
to the Index, and the Numbers on the Plate, while 
the Eye is conceived placed in the Center, increaſe 
from the Left to the Right, but thoſe in the Box 
the contrary way, and ſo moſt proper to work againſt 
the Sun: If you would take the Bearings of the 
Lines of Fig. 12. and if you would begin from any 
aſſigned Angle, ſuppoſe A; then, your Inſtrument 
being planted at A, direct the Index to the next Sta- 
tion at B, and the South End of the Needle will 
point at 207 Degrees in the Circumferentor. And for 
the following Angles and Bearing, when the Inftru- 
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ment is planted at E direct the fix d Sights to 5 
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and there ſcrew the Inſtrument faſt, and then) E ( 
. direct the Index to F 
A 
84. | oo 


and the End of the Index next your Eye ) 237. 45 
will cut on the Limb the Angles NJ 49. 535 


5555 102. 40 
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and the South End of the Needle will, 102. 15 
aãs in the CGrcumſerentor, point at J 331. $50 
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and 
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and the End of the Index next the Eye 


and the South End of the Needle, as in) 
the Grumferentor, will point at the 


Ew] 


And with a Theoddlite, that* hath the Box fix'd to 
the Index, and the Numbers of the Plate contrary to 
thoſe of the Box, while the Eye is conceived placed 
in the Center, increaſe from the Right to the Left, 
and ſo molt proper to work according to the Sun's 
Motion; if you would take the Angles and the 
Bearings of the Lines, of Fig. 12. and begin from 
any aſſigned Angle, ſuppoſe A; then your Inftru- 
ment being planted at A, direct the Index to the 
next Station G, and the, South End of the Needle 
will point at 2312 zo“ in the Crrcumferentor. And 


for all the following Angles and Bearings, when the 


G 1 A 


Inſtrument is planted JE ( direct the fixed 
5 3 D Sights to 
$4 
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14 


and there ſcrew the Inſtrument faſt, and then 
k direct the Index to 
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will cut on the Limb the Angle 
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But with a T heogelite that hath the Box fixed to 
the Plate, and the Numbers on the Plate 4s well xs 


* 


4 

142 

1 

' 

N 

: 

| 
a 

1 


a I ——— nga 


» *. x Hs * 


« — CN a - — — — p — e 1 


— — 


w—_— ————— ů - - 
2 " — 
— - 
, a 8 
=o 


FR] 


thoſe in the Box (the Eye being placed in the Cen- 
ter) increaſe from the Right to the Left; and 
therefore moſt proper to work contrary to the Sun's 
Motion; if you would take the Angles and the Bear- 
ings of the Lines of Fig. 12. and begin at an aſſigned 
Angle A; then your Inſtrument being planted at A, 
dire& the fixed Sights to B, and the South End of 
the Needle will point at 2699 oo', as in the Circum- "248 
erentor, and as in the firſt Example. And for all che ings 
following Angles and Bearings, when the Inſtru - Ins 
3 ä B ci ia 
ment 18 planted - dire& the fixed Sights to 
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then ſcrew the Inſtrument faſt, and direct the 
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aut on the Limb, the Angle 
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both as in the firſt Example, 

Alto with a Theoddlite, that hath the Box fixed to 
the Plate, and the Numbers on the Plate, as well as 
thoſe in the Box, the Eye placed in the Center; in- 
ereaſe from the Left to the Right, and therefore moſt 
My 1 2 | proper 
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—_—_ 
proper to work according to the Sun's Motion ; if you 
would take the Angles and the Bearings of the Lines 


Needle will point at 2319 3o' as in the ſecond Ex- 
ample, And for all the following Angles and Bear- 
F 


ings when the 
Inſtrument is 


5 direct the fixed Sights to 
„„ 
TB 


50 
4 % 


chen ſerew the Index faſt, and direct the In- F 
1 * | | dex to 5 * 


0 


: 3 ; | IO2, 0 
and ſo will the End of the Index next“ 49. 2 
the Eye cut on the Limb the Angle 3237. 45 


ind che South End of the Needle, as in 
the Circumferentor; will point at the 
Bearings N ; : 


— 


both as in the ſecond Example 


ing the Index, as eaſily and expeditiouſly as the 
Angle it ſelf only; which evidently appears from 
g 3 the Four precedin g Examples. And the Truth of 
115 theſe Obſeryations may be readily proved by either 
ef the Rules already laid down. | 

11% For, the Inſtrument being planted at B, in the 
119 Firſt and Third Examples, if to 111 eo the Bear- 


Fig. 12. and begin at an aſſigned Angle at A, direct 
the fixed Sights to C, and the South End of the 


115 With either of theſe Four Inſtruments, the Angles 
and the Bearings of the Lines are taken, at once ſet- 
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Sum 224 30 you ſubſtract 1119 o0/, the Bearing 


ar B, if to 84 oo, the preſent Angle, you add 


The Angles and Bearings being truly taken, it re- 
mains to ſhew how | + LE es ro: 


18 : 
ing there taken, you add 189% oo' and from the 
Sum 291 oo', take the laſt Bearing 2079 oo, | 
there will remain 840 o, which gives the Angle 1 
taken at B, exactly as there obſerved; and proves 
the Angle and theſe Two Bearings to have been truly 
obſer ved. ] 

In like manner, the Inſtrument being planted at 


C, in the ſame Examples ; if to the Bearing there 
taken, 449 30% you add 180? oo', and frem the 


taken ar the laſt Station; the Remainder 1139 30 
gives the Angle at C exactly as it was there obſer- 
ved; which proves that the Angle, ard alſo the laſt 
ard preſent Bearings are truly obſerved. | 
Alto the Inſtrument being planted at D; if to 
the Eearing there taken 102? 15, you add 180? 
oo; and from the Sum 282® 15, take 44 30 
the laſt Bearing; the Remainder 237 45 gives 


the Angle at D, as there obſerved. | the 
ut the Inftrument being planted at E; if to the 5 
Bearing there taken, 331“ 50, you add 180 oo, n 
and from the Sum 511 50, you ſubſtract 1025 "oP 
FEE the laſt Bearing; the Remainder 4099 35: leſ- nk 
ened by 369, becauſe greater than 360, wx 49? Prot 
355 the Angle at E. And fo of all the reſt, + 4 


And in like manner may the Angles and Bearings 
be compared in the ſecond and fourth Examples. 

Or the Angles and Bearings may be compared by 

the ſecond Rule thus. The Inſtrument being planted 


20 00; the laſt Bearing, and from the Sum 2910 
oo. you take 1802 od, the Remainder 1 . 00, 
gives the preſent Bearing, 48 obſerved. rake 


/ 
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To Plott, and therein to aiſcover and correct 
an Error before it is communicated to the 


e Part q the Work. 


LJ Aving. provided yourſelf with a Protraftor, 
whoſe Numbers increaſe contrary to thoſe in 
the Box, draw all over your deſigned Draught pa- 
fallel Lines, as in plotting Obſervations taken with 
50! Circunfetentor. .__ 

Then from ſome Point convenient to repreſent your 


| firſt and third 
fiſt Station, | as in the: end and rave Examples 


from A, ee by the Bearing 235 207 %:. 1 


the firſt Leg A AG 57 as taught in ngo Obſer- 
vations taken with the Groumferentor: 


\T hen on the Point 3 82 lay the Centre of the 


rd and its Diameter on the Line 125 B2 pro- 


"read both ways, if need require, ſo that M0 Begin- 
ning of the Degrees may be towards the, laſt Station 


: if the; Angle be leſs than 180 Degrees, but the con- 5 
trary way if greater ; then at the Edge of the Pro- 


tractor make a Mark againa$ 8 _ e the De- 


grees of the Angle 985 and bes the Line 885 


Now turn · the Pmiracto- abngut on its. 0 Cemer, till: ts 
Diameter be parallel tothe Meridians, ;1o;yhat the 


Beginning of the Degrees be . tawards the [Norgh, 


when; the Bearing is leſs than N S. contraxily 
when more; and then if the Line hou FG Is ut the 


"Nearing Err 1? 00 J an an the Edge of the Pro- 


235 30 
"w ISS: tractor, 
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20 J 
tractor, that Line is truly laid down: Otherwile 
mn | J 

In like manner, may any other Angles be exa- 
mined, and if found erroneous, the Error may be cor- 
 reQed), betore it is communicated to the following 
Part of the Woik. . BIS 


And we may obſerve, that, if the Plot be laid 


down by the Bearings of the Lines, thoſe Bearings 


may be examined by. meaſuring the Angles as ſoon 


as plotted. - ee EIN Lady 

Though this Method ſufficiently . recommends it 
ſelf, both in reſpect of Diſpatch as well as A C- 
CURAC I; I do not expect it will be practiſed 
by any bat che Unprejudiced. For Hep: who hath 


ſurveyed much Land with a A eUnferentcr alone, 


or with a Semicircle or Theodolitèe, without a Needle, 


or with any other Inſtrument, that. doth not-afford a 


double Obſervation ; He, I ſay, bath not provided a 


Check. to his Frailty, and will ſcarce for ſake his old 
Way, becauſe he will not accuſe himſelt. 
There are two — to uſe theſe Theodelites, 
each „ with the former, but not ſu expe- 
ditious. e way is to take the Bearing with the 
traverſing Quadrants; the other is to take the Bear- 
ing with the Degrees on the Limb. But the Angle 
is always taken as above. | 


If you would uſe the traverſing Quadrants, then 


' the. obſerving, the plotting, and the Proof in plot. 


ting, are all as eaſily, ſpeedily, and exactly done as 
by the firſt Method; but the Proof of the Obſerva- 

tion in the Field, though . true with the for- 
mex, is neither ſo eaſily performed, nor ſo eaſily re- 
duced to one ſingle Rule. Bar the Perſon who 1s re- 
ſolved to plot by the traverſing Quadrants, had beſt 
take the Obſervation both by the Quaarants and by 
the Giroumferentor; and then prove the Obſervation 

in the Field by the Circumferentor, and the Plotting 
by the traverſing Quadrants.: 


 _ Laftly, If you would take the Direction by the 
_ Diviſions on the Limb with a T heoddlirte, whoſe Box 
is fixed to the Plate, then (after yeu have taken the 

1 ” Angle, 


ß 
Angle, as before taught) turn the Inſtrument about 
till the North End of the Needle point at 356 De- 


| 55 in the Box, and ſcrew it faſt; now direck the 


ndex to the next Station, and the End next you 
will give on the Limb the Direction in Degrees and 
Minutes, as in the former Example. 
But with a Thheodolite, whoſe Box is ſix d to the In- 
dex, if you would take the Direction by the Diviſions 
on the Limb; then (after you have taken'the Angle; as 


before taught) direct the fir d Sights to the nent Sta- 
rion, and {crew the Inſtrumient faſt, and turn the In- 


dex abour'till the North End of the Needle point ex- 


actly at 360 Degrees in the Box; and them ill ch 
Eve "of te 


f the Index neareſt to che South End? of the 
Needle cut on the Limb the Direction in Degrees 


adi Minates, | But the Pyotrattor to lay this Bearing 
down, muſt be nimbred contrary to the Limb on the 
e dei Gunnde 
The great Advantage uſually propoſed by this 
laſt Method, is, that the Degrees on the Limb are 
larger and more diſtinctly cut, and conſequently more 


zz 


— * . 4 7 
„ 433 7 


g- eſtimated than thoſe in the Box. But conſi- 
der, t 


at you can no better bring the Needle to point 
at any one Degree, than you can eſtimate its Poſition 


in any other Degree; and that fince we uſe the 
e 


Needle, all the Objections made in one Method are 
incident to the other ; and then you may eaſily con- 


clude, that the Advantage is only imaginary, 


Beſides, here we are obliged to take two Obſerva- 


tions, either of which take up as much Time as the 
one Obſervation uſed in the former Method; which 


renders it not fo fit for a Practitioner.  - 7 


Of the Uſe of theſe T heogo/ites, I have one Thing 


more to advertiſe, vis. To meaſure and caſt up the 


Content of one large ſingle Wood or Common; here 


there are ſome ſcores of Angles to be taken; the 


ſafeſt Way is to caſt, without plotting, by Help of 


the Needle, And in this Caſe I would take the 
Directions both with the Circumferentor and tho 
traverſing Quadrants; and in the Field prove the 


PirgeHons taken with the Circromſorenror by the An- 
| 8 5 gles 


22. 


gles taken by the Pn ; and then, ſtill in the Field, 
rove both Lengths and Directions, in calculatin 
raverle, by help of a Traverſe Table; and = 

from _ Traverſe dat 1 9 5 deduce the true 


420 


05 au, one 5 the frar os CT aye 
4 a . 

before 8 ond or more Inconvenience my 

ways ariſe, ule. which of phe, three fore mentioned 

: *thods.yau- pleaſe. 

It . true, the Angle taken by dhe ! ib „ 
'd as taught in the precedin Ru es; put 
fince. it is not ſafe to work by the. Lien. only, if 
au uſe the Circumiſerentor, as taught / i in the firſt 
„Rule, you mult either ſubſtract the Direction from 
360 Degrees, and enter the Remainder inſtead of 
the Direction pointed at by the Needle; or elſe 
uſe two Protracfors, which will be troubleſome, and 
alſo apt to cauſe Miſtakes by uling the one for the 


other. 


Af you uſe che rraverſs ang . only, then 


indeed the Uſe is in all reſpects the ſame: with the 
preceding ones; but theſe, às I have already ſhewn, 
are not ſo expeditious as, nor more exact than, the 


Method firſt laid down. 
If you will take the Direction by the Limb, and 


aſtill make one Protrattor plot bath Obſervations, 
muſt direct your Inſtrument twice, whereas 
= ar. e laid donn, it ee be dene 
_ __ 


5 1 — 1 d- i. 


S 
tc 


lite 


2% L 
Laſtly, of Theodolites thoſe are beſt which have 
Teleſcopes with plain Sights on them, and ſo con- 


trived that the Surveyor may at any time adjuſt 
any ſmall Accident, without coming to a Workman, 


. and that both of them may be elevated or depreſſed 


at leaſt ten Degrees; one of theſe Teleſcopes in- 
ſtead of the fix'd Sights, the other inſtead of the 
moveable ones, and as long a Needle as will play 
well, with other the like Conveniencies, ſufficiently 
known to a skilful Inſtrument-maker. 


To Obſerve with a Semicircle that hath a Box 
and Needle. | 


Semicircle is juſt half the Theodolite, and ad- 
mits of juſt as many Varieties; it is numbred 

on the Limb to 180 Degrees, and in an Arch con- 
centrick to this is numbred under 10, 20, 30, £9c. 
with the Numbers 190, 200, 210, Sc. to 360. Its 


Uſe, in all reſpects (both to the Plate and Box) is 


the ſame with the 7heodolire ; fave in this, that 
when the End of the Index falls off the Plate, the 
Degrees cut on the Limb are to be taken from the 
further Part of the Index from the Degrees of the 
inner Circle, and will be always more than 18a 


Degrees. 


There are ſome other Manners of numbering and 


dividing (and 1 ee without a Box and Needle) 


uſed in theſe 


nſtruments; but they are not worth 
Notice. 


The Peractor, 


8 part only of that 7 Beodolite, whoſe Box is Aud 


to the Plate; and the Directions for the Theodo- 
lite will ſerve for this. W Fa 
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The Diviſions on the Limb of the Plain Table, 
AN With its Box and Needle. 


. iTLa A 4 


Luke that of the Theodolite, or Modern Circumfe- 
upwards, and the Box and Needle ſcrewed to the 
Side of the Table ; it performs, in all reſpects, the 
Uſe of the Zheodolite, whoſe Box is fixd to the 
Plate. For lay the Edge of the Index on the Divi- 
non numbered 360, to that numbered 180; and 
turn the whole Inſtrument about, till through the 
Sights you ſee the next Station (the 360 being to- 


wards you, as taught in the Theodolire) and there 


ſcrew it faſt; then turn the Index about upon the 
Centre, till you ſee your laſt Station, and fo will the 
End of the Index next you, cut the Degrees of the 


Angle, and the South End of the Needle will give 


- the Direction. r 5 
But if the Box be ſcrewed to the Index, it iti 
like manner becomes a 7 heedolire, with a Box fix d 
to the Index. | 335 
If the Box and Needle be ſcrewed to the Staff, 
it is a Grcumferenier. 5 | 
If the Box be ſcrewed to the Table, and that 
fide of the Frame be upwards, which is divided 
into four Nineties, it is the Perambulator. 
If that fide of the Frame is upwards, which hath 
only the 180 Degrees of the Semicircle numbred on 
it, then it is a Semicircle, either with the Box to 
the Plate or not, according as the Box is fix d to the 
Table or the Index. 4 DP | 

And what hath been already ſaid of theſe Inſtru- 


ments may ſerve for Directions, to uſe the plain 
Table- theſe ſeveral Ways, and need not be again re- 


peated here. 


And hence it ſeems that the Plain Table might 


properly be called Panorganon, in reſpet of Land- 
Surveying. 1 


18 ; 


renter 3 if the 360 Degrees of the Limb be 


| Indeed, 


. 

Indeed, if inſtead of the ſmall Holes for Cen: 
ters to be uſed with a Protracting- pin by the Fiducial 
Edge of the Index, there were Conick Holes 
through the Tables; and alſo a Hole, being the 
next adjoyning great Segment of the ſame Cone made 


in the Index to ſcrew it to the Centers by a Coni- 


cal Pin at the End of it; and the Fiducial Edge of 


the extream Parts was filed away, ſo that when con- 


—_ 


tinued, they would paſs thro this Central Pin; and 
if the Diviſions on the Frame be cut as well as on 
the Limb of the T heogolire; and if alſo the Wood 
would neither ſhrink nor ſwell any more than Braſs ; 
and a Teleſcope mounted on the Sights; and the 
Back-fide of the Index brought alſo to a Fiducial 


| Edge ; then I ſhould think ir a very compleat Inftra- 


ment, 2 25 
It remains to ſhew, how to take Angles when we 


| uſe the plain Table covered with a Sheet of Paper; 
but this hath been ſufficiently handled by Mr. Leybourn 


and others; therefore I ſhall content my elf with laying: 
down a Method to correct an Error committed be- 
fore it is communicated to the following Parts of the 
Work. Though I do not any ways doubt but the 


PQR; (Fig 13.) draw on the Tabls 
4 Line to repreſent A L in the Field, and by your 


| Scale lay down on the Pian the Diſtance you. found 


AL in the Field to be, when. you meaſured it with 
a Chain. Then planting your Table at L, lay the 


| Index on A L, and turn the whole Inftrument about 
till you ſee A, and then ſcrew it faſt, then turn the 


Index about on L, till through the Sights you ſee M, 


and draw LM; and by your Scale give it on the 


Table the ſame Length you found it to have in the 
Field, by meaſuring with your Chain. © FEAT 

Now in order to examine the Length of L M, 
and alſo its Pofition in reſpect of A L; plant your 
Inftrument at M, lay the Index at LM, and by 
turning the Inſtrument, * the Sights to L, _ 

by FE there 


: 7 
1 
' 


1 


zi 9 1 
I « * 
7 a 
1 . TH "s 
77 * 
1 _ 
: 1 
: FEW n 
f * = 
4 2 . 
'T 
þ ©. oY 
"38 | 
5 44 
ky 3 
- : 7 _ 
- 
1 
= | 4 


Reader may, by what follows, learn the Uſe of this 
plain Inſtrument. LN * 
Suppoſe you were to draw the Plan of the Field 

AL M N 
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there ſcrew it faſt; then direct the Index turn d 
about on M, towards A in the Field, and if the 
Edge doth not cut the Point A in the Table, the 
Line L M is falſe, either in Poſition or Length, and 
therefore muſt be examined and corrected before you 


proceed. 


the Inſtrument at M, and lay the Index on 
and direct the Sights to L, by turning round the 
whole Inſtrument, and then ſcrew the Inſtrument 
faſt: Now turn the Index about on M, till through 
the Sights you ſee the Hair cut N, and by the Edge 
of the Index draw a ſtrait Line; and by your 
Scale, from N, lay the Length N M equal to what 
you meaſured it in the Field. TN 
But to prove whether the Line NM 1s truly laid 
down both in Poſition and Length; having 
planted the Inſtrument at N, and direQted the In- 
dex on N M to M, and there ſcrewed: the Inſtru- 
ment faſt;. from N direct the Index to either of 
the Marks L or A in the Field ; and if the Index 
then doth not accordingly cut L or A on the Table, 
the Line M N is falſe, and muſt be corrected be- 
fore you proceed. 3 
And in like Manner through the whole Survey, 
you may proceed to lay down every Line, and exa- 
mine it before you leave it, provided that you leave 
your Marks all ſtanding at every Station, by laying 
the Index on the laſt Line, and turning the Inſtru- 
ment about till thro' the Sights you fee the Hair 
cut the laſt Mark; and then ſcrewing the Inſtru- 
ment faſt; if you turn the Index about on the Point 
repreſenting the Station where the Inſtrument ſtands, 
till you ſee any one of the Marks paſſed by, ex- 
cept the laſt of all; and if the Edge of the Index 


doth not cut on the Table, the Repreſentative of 


that Point, the laſt Line is not truly laid down. 


But when you are at any. Mark, ſuppoſe N, if 


you cannot ſee any other Mark but M, ſet up ſome 

Mark a, from whence you may ſee ſome of the 

preceding Marks, ſuppoſe L, as well as M and N j 
| — 5 an 


The Line L. M being truly laid down, plare 


L a9 ] 


and from this Point a examine the Truth of the Po. 


ſition of the Line MN. | 


Or thus; You may ſet, up a Mark a, any 
where in the Field, from whence all, or ſeve- 
ral of the Angles may be ſeen; then the Inſtru- 


ment being at A, and the Index on A L, ſcrew the 
Inſtrument faſt; and turn the Inſtrument on A, till 


you ſee a, and draw A a. 5 | 
The Inſtrument being at L, the Index on LA, 


and the Index directed to A; let the Inftrument be 
ſcrewed faſt; turn the Index about on L, till through 


the Sights you ſee a, draw by the Edge of the In- 


dex La; and fo will the Point a be determined. 

Then the Inftrument being at M, the Index on 
L M, and the Sights directed to L, and then the 
Inſtrument ſcrewed faſt, turn the Index about on M, 
till through the Sights you ſee the Mark a in the 
Field: Then if the Edge of the Index doth not cut 


a in the Table; the Line L M is falſe either in Po- 
ſition or Length. | 


In like Manner the Table being at N, the Index 


on NM, and the Sights directed to M, and then 


the Inſtrument ſcrewed faſt, turn the Index about 


on N, and direct the Sights to the Mark a; and if 
the Edge of the Index doth not cut a, on the Table ; 
then M N is falſe either in Poſition or Length. | 

| Laſtly, inſtead of a Mark ſet up as a, you may 


uſe any remarkable Tree, Steeple, c. not at too 


great a. Diſtance from you, whether it be in the 
Land you are then Surveying, or not. 5 
And when the Mark you have laſt uſed is at too 


great a Diſtance from you. or lies almoſt in the 


ſame ſtrait Line with that which you are about to lay 
down; then uſe ſome other Mark in its Stead. 


Angles may be taken with Rods of Five and 
Ten Foot, or Off-ſet Staves. 


ANGLES taken with Rods, are uſually about 
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As for the Chain, a Surveyor may with it, for 4 
Shift, perform many Works, but not all; and this, 
at beſt, is both laborious and tedious. © 
' The beſt Inſtruments for Surveying all Manner of 
Lands, both great and ſmall, in all Caſes, are the 
Theodclites before mentioned, : 

If the Surveyor have only a Chain, and hath 
drawn his Plane, and would draw thereon a Meridian 


Line; he may do it thus; Exactly at 12 a Clock, 
mark the Shadow of ſome upright Object, as the 


Corner of a Houſe, or ſome ſtrait Tree, or your 


Staff ſet upright; then plot this Line on your Plane, 


and it is a Meridian Line. | 

Or thus; In a Night when the Pole Star is to be 
| ſeen, place your ſelf ſo, that your Eye, the Pole- 
Star and ſome upright Object, as the Corner of a 
Houſe: or ſtreight Tree, be in one ſtreight Line; 
then plot the Line from your Feet to the upright Ob- 
ject, and it will be a Meridian-line, 

Indeed the Pole Star moves round the real Pole; 
but at ſo ſmall a Diſtance from it, that in this Caſe 
the Variation may be rejected. | . 


March and September at 12 
However, you\ Ayril and Oclaber at 2 
may obſerve that the | d N. h 
Pele Star is full May and November at 4 
North about the ) . and December at 6 
ef July and January at 8g 
— Arguſt and February at 10 


a Clock either Morning or Evening; always en- 
creaſing nearly two Hours for every Month. 2 
Therefore, if the Obſervation is made about theſe 
Times, the Variation will be very inconſiderable. 
Alſo obſerve, That 5, 6, or 5 Hours 3 1 
: . . Eaſtwar 
ter theſe Times, if the Pointers are to? Weltwand 


of the Pole ; then the Variation by the Star is about 


3 Degrees and a Half ; Weſtward 8 and this Vari- 


25 Eaſtward 
ation ĩs the greateſt, 5 
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it, when you meaſure with it. 


and the two Stations are in one right Line; and 


8 ET. ut 
Of the CHAIN. 


IRS T, provide a Staff juſt 6 Foot 7 Inches 
L and two Tenths long, which divide into 10 
equal Parts; and ſo will the whole be the Length of 
10 Links, and each Part the Length of one, and 10 
Times the Length of this Staff the Length of the 
whole Chain, 1 

With this Staff examine the Length of the Chain, 
and alio of every 10 Links; ſtretching it on level 
Ground, to ſuch a Degree as you — * to ſtretch 

Before you meaſure with it, provide 9 Arrows or 
ſmall Sticks, each about T'wo Foot long, and Two 
ſtrait Staves about 5 Foot long each. 

When you are about to meaſure with it, let him 
that leads the Chain take the 9 Arrows and one of 
the Staves ; and he that follows it, the other Staff. 
Then the Follower ſtanding at the Station, let him 
direct the Leader to place his 5 Foot Staff at the 
Chain's End in the ſame right Line with the Stati- 
ons; and then let the Leader take up the Staff, and 
in its Place ticking down one of the Arrows, go on. 

Now the Follower being come to the Arrow, let 


him dire& the Leader to place his Staff as before. 


And then let the Leader, ſtanding at his Staff, 
look back towards the laſt Station, and he will ſee 


the Staves and the Station in one right Line, if they 


have directed right. But if they are not in one right 
Line, the Leader muſt direct the Follower to place 
his Staff at the Chain's End, in the ſame right Line 
with the Station, and the Leader's Staff. . 


And ſo, let each direct the other, till the two Staves 


then 
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= r 
then muſt the Leader put down an Arrow in the 
place of his Staff, and go on: And the Follower 


kae up the Arrow where he laſt ſtood, and go 


after him. . 5 22 
And let him thus proceed till they have meaſured 


to the Station, or till the Leader is nearer the Sta- 


tion than one Chain's Length; and then will the 


Number of the whole Chains mea ſured, be expreſſed 
by the Number of the Arrows prick'd down, which 
ſuppoſe 8. . 
Now let the Leader go on to the Station, and 
there hold the End of the Chain, and let the Fol- 
lower ſtretch the Chain as uſual, and then ſee, how 
many Links are contained between the laſt Arrow 


and the Station; which may be readily eounted by 


help of different Bits of Braſs, or Curtain Ringe, 


or other Marks fix d at the Erd of every tenth Link, 


which Links ſuppoſe to be 47. 


Laſtly, Enter in your Field. book the chains and 


Links without any Diſt inction between them, and 
they will be 847 3 which imply either 847 Links, 
or 8 Chains 47 Links. Fan 

But here we are to obſerve, that the Links muſt 


always poſſeſs two Places; as 8 Chains and 4 Links 


muſt be written 804; that is 8 Chains and 4 Links, 


804 Links, and 8 Chains without any Links, maſt . 


be written $00, ＋ 8 Chains, or 800 Links. 
It is neceſſary that the Surveyor ſhould enquire 
of his Aſſiſtants at the End of every ated 
Length, how many Arrows each hath ; and if the 
Sum of the Arrows are not Nine, it is evident they 
have dropt, or left behind, thoſe that are wanting; 
and conſequently the laſt Length meaſured is doubt- 
ful, and muſt be re-meaſured before you proceed. 
When you are come to the Station, if it be conve- 
nient to continue the Length, let the Follower ſtand 


Chain, and fo place his Staff, that it and the two 
at the laſt Arrow, and let the Leader go on with the 


Stations are in one right Line; then in the Place of 
the Staff put down an Arrow, and go on; always di- 
recting himſelf to place his Staff, and conſequently 
his Arrow, by the two Stations, 
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a E 
r Wen you have continued your Length, till you 
J have nearly loſt Sight in the fartheſt Station, {ſer up 
another Station-ſtaff in the Place of the laſt Arrow, 
a and go on to continue by the two neareſt Stations. 
= But withal take this Caution, That it is not ſafe to 
- continue Lengths very long, when the Stations are 
d near one another. Fe To 
= Laſtly, When your Length is very great, having 
meaſured nine Chains, let the Leader go on and ſet 
d his Staff down at the Tenth ; now let the Follower 
— put his Staff in the Place of the Leader's, and give 
V the Leader the nine Arrows, and then go on. But 
5 obſerve to enter in your Field-book theſe ten Chains, 
* and never truſt to your Memory. And if your Length 
„ conſiſts of ten Chains more, work as before, and enter 
„ 20 Chains, and ſo on. 
| SIS IR REY IH IS SILLS NY 2 i 
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To Caſt up the ConTexTs of LAND. 


— 


| up thus: Take every Baſe and every Perpendicu- 
lar of every Triangle, and every Diagonal of every 
Trapezia, in Links, eſteeming every Chain one 
100; in every 1 multiply the Sum of the 
Perpendiculars by the Diagonal; and in every ſingle 
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8 THE Contents of any Field may be readily caſt 
/ 
3 


Triangle, the Baſe by the Perpendicular; then add 
„ the ſeveral Products together: Then from the Right 
e Hand make a Daſh between the fourth and fifth 
7 Places, and another between the fifth and ſixth; 
. then halve the Figures to the Left Hand of the 
y Daſhes, and ſo will this half be Acres, If an Unite 
remain, that Unite is an half Acre or two Roods ; 
n e ; | and 
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En [ 32 ] 
and if the Figure between the Daſhes be five or 
more, take five from it, and account it another 
Rood : Laſtly, Multiply the remaining Fi o be- 
tween the Daſhes by 8, and to the Product add the 
Tens to be carried from the Fourth Figure, and 
you have the Perches. If any Perſon is ſo curious, 
as to eſteem the Decimal Parts of the Perches, they 
will be the Product made by multiplying the Figures 
to the Right-hand of the Daſh by 8. So in Figure 
14 the Operation will be thus. . 


Anſwer, 6. 3 . 1 


Here half 13 gives 6 the Acres, and one remaining 


is 2 Roods; then the 5 between the Daſhes gives 


another Rood ; and fo the whole is 6 Acres and 
Roods ; and becauſe there is but one Ten to be carrie 


from the fourth Place, and that after the 5 is taken 


out of the fifth, there remains nothing, there is but 
one Perch. 82 
In like Manner if the whole 8um of all the 
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Perches are to be laid out, it is convenient 1 
8 reduce them to N . — be done 
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- TheiProblems of) laying out Lands, as met with 
in Practice, are in N umber : 
For; either the Partition line is 
parallel to ſome other Line aſſigned, or to , paſs 
through a. Point aſſigned in the Fence, or 10 paſs 
| through: ſome Point aligned within the Land. 

In the Solution of each of theſe, I chuſe an Arith- 

metical; Apgroyimuation rather than 4 Geometrical 
Conftrutti tor Reaſons Epic n to 
* labs practiſed. ei 
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Tet it be required io cut of HO, A B, g. 14, 
9 eres, 3 4 1 2 enn 4 Line drawn 
Fer allel to doofen 
: e 23 
Pins r. E Draw parallel to A B a Line CD by 
gueſs, and then caſt up the Content of the Pi- 


gure © DH TY 2 A e be 772575 — 


Links, 


required to be 


Lengt 


118 
and 4 
requir 
Pur 
riatior 
in Pol 
Quant 
by gu 
But 
CD] 
Partit! 
Diſta! 
dividi 


To ct 


Length of C D in Links, and at the Diſta 


A to be cut o 
8. 


a7 FJ: A. R. P. 82 
Links; which is leß 85 8 3 18, or 886250 


ſquare Links, by 11367 ſquare Links, which ſhews, 


at the Partition-line is more towards K, 

Now divide the Exceſs 113675, by 965, the 
nce of 
118 Links the Quotient, draw E F parallel to C D, 
and it will be ſufficiently near the Partition. line 


required. 
0 if by Curioſity you are led to correct the Va- 
riation, you may conceive C D to be a Line given 


in Foſition, and 113 WH] ſquare Links, to be the 
agd E F the Line drawn 
by gue 


But if the Line CD had cut of the Quantity 
CDH G greater than that required, then the 
Partition- line had been more towards G H, whoſe 
Diſtance from C D, would be found as before, by 
dividivg the Difference by the Feng C. D. 


P R 0 B. 11. 
A. th b. fy 
To cut of 3 0: men L, * by « 


"Line drawn Fram rhe Point V. 35 


14 90 TP wh 
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Pace the” kn Quantity 5 o 35 to | ſquare 


Links, and they will be 521875. 

en draw I. V, forming the Triangle V:L W, 
which being caſt up amounts to 3800 Fans Links, | 
which is too little. 

To the next Aingle aa v M. forming the Tri- 
angle VL M, which being caſt up will be found to 
amount to 297632 ſquare Like. which added to 


the Triangle V LW, you have 228432 ſquare: Links, 
the Contentiof the Trapezion V WL „which 18 
NT ſtill too little. 2 25 . 188 | 


To * next Angle draw v P forming another Tri. 
angle, e Content 403850 * Links added to 
inge, 403 

3 1 328433 


328432, the Content of the preceding Figure, gives 
532282 ſquare Links, which is more than the re; 
: ue Quantity by 210407 ſquare Links; therefore 

e Partition: line paſſes between P and M. Divide 
the Excais by 497, half the Length of V the 
Perpendicalar in Links, and lay 423 the Quotient 
from. P ro N, and ſo ſhall VN be the true Line of 


io a, „ No l., 
A 1 | oy 1 | 


N of 7 4 14 Hearts E from « Ling paſſing 
le Point A Sees Fig. 16. 


in eb Een « - online rough 
F abich amo Hilton ere 
duce the Figure to a Tragezium, till retaining 
rhoſe Sides, as taught in the following Page : Which 
divide by a Line through the aſſigned Point A. 
But, | becauſe. this Method is tedious, and de- 
pends on the Concourſe of many Lines ; and though 
we ſhould uſe Numbers, we ſhould little mend the 
Matter, andiindeed is often impoſſible to be per- 
form'd by one fingle Line, it may not be amiſs to 
ew how to do it by two Line. | 
From A to any two Angles H and B, draw the 
Lines: A H, A B, forming the Triangle A H B, 
vhich being caſt up amounts to 338000 ſquare Links 
leſs than the Quantity required. / | we 
To the next Angle C draw A C forming the Tri- 


— 


angle A B C, which being caſt up, amounts to 322500 
{quare-E.inks, which added to the Triangle A H B 
gives 660500 ſquare Links, which are till leſs than 
the Quantity required. oo 
Tolthe next Angle F draw A E, forming the Tri- 
angle A CF, whole” Content 280800 ſquare Links 
added to the preceding Triangles AH B AB C 
ives 941300, which 'exzeeds. the Quantity required 


_ » 192773 
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thus falt, take with a Pair of Corpalics 1 ne Diſtance 


er, and with this 


43; FF 
In like Manner Q being produced, and a Ruler 


Lines G P, F E, E D, D C, will be reduced to the 
Side I C, conſiſting of one Line only. And in like 
manner we might proceed if the Lines were never 


* 


ſo many. 


# 5 * : 0. 1121 R 5* ' Y 
And thus laying a Ruler from: CP draw. PO; 


and in like manner A Q. 80. will the ten-fided Fi- 
gure be reduced to a, fourſided one, and ſo then 
may be caſt wy one Multiplication: nl: 


\ Provide 3 of thin Braſs in form af an Arch 


* 


of a Circle ; near whole Ends let there be drilled 
of 4 Circle ; near whole Ends let there | Goal 


Let Fig 17. be ſuch a Field, produce N M, tome 


* q 
74 Fas 
41 P 


— 


r 
8 


% 


7 i N 
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* 


ſmall Holes, through which ſtring it with a very fine 
Hair. Being thus provided; when a Hedge as G C 
bends in and out in feveral places, and thoſe Bends 
contain very ſmall Spaces, lay the Hair over it length- 


wife, fo that the Quantities cut off from the Figure 


thereby may be equal to thoſe added to it; and 
with your Protracting- pin near the Ends of the Hair 
make two Marks, through which draw a ſtrait Line, 
and fo will this irregular Side be reduced to a regu- 
lar one. And here we may obſerve. that in very 
finall Bends, 'by the Eye, we judge better than we 
7 TT TT ET 
 Laitly, it Hedges conſiſt of large Curvatures (as 
in Hg. 18, 19.) chuſe out ſuch Points, and ſo many 
of them, that right Lines drawn from Point to Point, 
may vary the Quantity by ſuch Quantities only as 
may be rejected. And herein your Hair will be a 
ready” Aﬀiftance, . 


. 


* * 7 
? * P + * 7 a4 14 4 " 
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* * ' Me - 5 . a 1 8 + * 4, 
4 x > 4 =. — 
a f * * 1 
to 4 0 ; * a 5 * * 


The Uſe of the Theodoliteyexemplificd in 
 Sarveying ſeveral, Parcels Land lying 
ST rien oe tn, haze 


4 


*. 


* * . 


7 


and their Uſes, ſome practical Examples are ne- 

ceſſary to illuſttate and explain the particular Varie! 
ties which often occur. LK | Ni 
The following Example Ihave handled in the ſame 
Method Which f my ſelf practiſ mea. 
' The Inftrument which I uſe is a Drömite num: 
bred on the Limb from the Left to Right, and in 
the "Box (which is fix d to the Index) from the 


AFTER: a general Deſcription of Inſtrutnents 


* 


3 Right 
* 
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« % — g : — F * F K . : N by + &:; 1 * | 
Oy . 
— * 1 ; 
| * - 
< . 
- * L , * . 
YN * * 7 g 4 P N : 
Y * , *. * N 7 17 -@, 
n oy ' » 
8 8 L * 5 8 \& 
D * 3 FI. h & 


RS) 


Right tothe Lefty the Eye being ſuppoſed in the 


Center. 
The Chain, Fg Off ſer Srof, t oh Arrows, &c, are 
 adeſcribedd 1 in the third Se og 

The Field Book I di vide into chmee Comes. The 
dance contains the ſeveral Lengths. taken, by 
the Chain. The outermoſt Columns contain the ſe- 
veral of :ſers, and the + Deſcription of che moſt re- 
markab gen, ba ae to be met wind in the 


9195 


Survey 
By ng ig Mark: © I a 4 Station, by < de- 


— an Angle, by () I denote a Bearing, is Tut. 1 


denote a cutting a Hedge by the Chain, by ag. I de- 
ane ſome remarkable Object on the farther Side of 
the Hedge. Theſe Symbols I have uſed inſtead: of 
Words, 3 — conſtantly fall in the Way; 
but other Objects, which are more rarely met, with, 


TL expreſs- by, Words. JEN enn 


Being thus provided, in the gelt page of the Field: 
Book, near the Top, I enter the Title of my Survey: 
Tben having f is my Inſtrument in ſome convenient 
Mace, as A to begin at, I enter; in the middle Co- | 
lumn ©-2;ifenotivg the firſt Station 
Here may be obſerved; chat. 1 always us to | 
mort in a Lane, as oft as Opportunity preſents. 

"My Inſtrument being ! planted: ar A, I ſend a Sta- 

Raf forwards in the Lane as far as I: can ſee 
iſtinctly, the farther the better, ſappoſe to (B. 44 ) and 
when 1 work in the Land, I ſend a Station. ſtaff to 
the next eminent Bend in the Hedge, or even to the 
farther End af it, if the Line from the Inſtrument 


to the Staff he not at too great a Diſtance; from the 5 


Hedge, ſo as to cauſe Off: ſets greater than 4. Chain, 
or 4 Chain, ant a half, or thereabouts. For Olf. ſete 
taken too gteat, roduce fone Uncertaimies. SEN 
Firſt then, bobſerve the Bearing of the Line A 
thus; the. Hewier- de. luce in the Box! being towards 
me, 1 direct the Sights to Byg, and then; find, the 
Needle cut 3270, which Lenter in 18 middle C. 
dum under: Oz. thus, Ae 0 een n 
ech mot nigdO on:? 2 οeLͤ nd ge. NO at's 
bn a „ 


* 


l 


The Obſervation being made of the Line's Poſt; 8 ...c.. 
tion, which I am about to meaſure, rhe next thing 1 
is to- lay the Chain from this Station A in a right Hed, 
Line towards the next Station B 3; which being call 
done, I let it lie, till have entred the Occurrences |} and 
in this Chain's length, 422. I meaſure the Diſtances whic 
of the Chain from the Brow of each Ditch, which that 
] enter in the outfide. Columns, that on the right deter 
Hand of the Chain in the right Haad Column, that the 
on the left in the left Hand Column; and alſo the cular 
Names of the Perſons who own theſe Lands abut - two ! 
ting; of if theſe Lands are ſome of thoſe which 1 Squat 
am about to Survey, I enter the Names of them; for C 
wt in alt Caſes expreſs to which Land the Hedge oy t 

4 A' 

AY Precepts 1 mall not repeat; — I ſhalt of my 

| ever" make uſe of them; but i ö exa 1 
ſhall lay them down the Arlt time 1 meet with them bing 
in this Example but not afterwards. - ment, 
Firſt then, I enter o in the middle Column; | 
d 30 in the right” Hand one, and 20 in the And 
left, gy; that at no Diſtancey or at the che Ch 
Inſtrument, the Diteh on the right Hand is 20 
Links from he Chain, and that on the left alſo 20. 
In the hays Hand Column I write Willian: Wary's 

4 72 to Wary; and in the leſt Toru Title's 

Tang? He e to Tera becauſe the Land and Hedge 

en e ri, he is ee I RR Ray 


Hand to be 25, and o¹ che je leſt core 7 5 
aſterwards the Hedge on ight Hand belon 
Feet, Spring, and on the left tn ige 1. Ge 
fore I enter in the middle Column 65, and in the 
FEAR 25, ag. Hedg 2 
doe to 8 pring; And in the left 200 K. 

on Moodſield, edge to Fiel. 

Here may be obſerved, that 1 always e 
hefe Off-ſers or Diſtances of the Canin from the 


Dy” 
2 
OO”; 


\ OJ N 
3 8 $ 


2 2 71 2h: Lan) 54 2 doizicrten-, 25 
0 

Hedge N mh my alf, which I therdfork 

call my. Qfſet-Sraff), Link 266, to the Chain, 

and 10 far till I come to that Brow of the Ditch, 

which is fartheſt from the Stem of the Hedge of And 

that here by the Brow of the Ditch, I mean the 


determined Diſtance N Tanks from the Srl © of 


the Hedge. And in ordet to la 5 Staff perpendi- 
cular to t To Chain, it would onyenient to have 
two Pieces at one End of i 175 At ri he, ngles, like the 
Squares uſed on a Nr: Shs board and theſe Pieces 
for Convenis nce in Carriage be made to fall 
into the Staff, by Springs I © 206 laſp-Evife, 5 
Having ntred m Obſervations'in my firſt Len thi 
of m Chaio, 1 10 5 et ve What Place. of the 77 'i8 


ks bar der th Centre ? my. Inſtrument, þ rop- 5 


ping a Macket Butex ; en I remove fy Nt - 


ment, and in that Place fix Fs as U pright a 9 80 He 4 | 


Station Staff, and then} roceed Wich 79975 | 

And becauſe. in the ſecond and third Leng b of 
the Chain I meet with no ſenütble Turns itt the Hedg gel 
vor other material Occurrence I £0 on to lay it a 
fourth time, and there Agait TY Links I find a 
Bend in each Hedge; where on the right Hand the 
Brow of the Ditch is. 50 Links diſtant from the 
Gain, SIG on the left, 405 therefore! in che middle 


rn YR 8 
5 Ties” may be obſetyed, that 1 take on ſts 
only at each End of ſuch parts of a Hedge as ru 
very nearly ſtrait, omitting. the inte 117 Parts 


ſince when the Extreams' of 7 a right Line are given, 
that right Line itſelf is alſo Es So here, though 


the Diſtance of the Hedges from the Chain between * 
z and 5 continually, vary, yet I only take the Off. 


ſets at 4 and b; ſince theſe are ſufficient. But when 7 


the Hedge runs on with 4 continued but irregular 
ature, I take Off- ſets at every, Chain or half 


Chain length, or page oftner, as the Thing re- 


quires, But when the Curvature is regular, 1 —_ 


1 


haps find exact 


[ 42] 


its Extremities by Off. ſets, and expreſs i its Nature 
by a Sketch, in the outſide Columns figured. 
" going on from 5 towards B, when 1 ani come 


to c, the Chain: touches the Brow of the left Hand 


Ditch, againſt 20; then I ask the hindmoſt Man, 
How many, Arrows he hath ? he anſwers 33; then 1 


enter in the middle Column 520 (denoting 3 Chains 


20 Links) and in the left Hand Column oo, deno- 
ting that the Brow. of the Ditch is at no Diſtance 
from the Charm. The Chain ſtill lying againſt 40 
Links, I find a Bend in the right Hand Hedge where 
the Ditch i is diſtant from "the Chain 30 Links. 

Now it may be obſerve , that I frequently ask the 

Follower of uy ue Þ "alſo 11 How 
map Arrows t ave? eſpecially when I am about 
the © Offer or. at Fo Octurtence, 0 irtly to Lb the 
Number of the Chains, and partly to prevent the 
Loſs of an Arrow; for this always raiſes a Doubt 
of the Length, and muſt be removed before we pro- 
ceed; and TI et when a Stick is dropp'd, another may 
be pick d up in its Room, I always give my Arrows 


ſome Marks of DiſtinQion, 


If the Sum of the Arrows in both my Affiſtants 
Hands are lels than nine, then the laſt 8 5 muſt 
either be re-meaſured, fince it's doubtful, or elſe the 
Guryezor wult ſtep it, and thereby diſcover which 


oy it: And this, with a 1 2 Practice he will eaſily 


counting his Steps, and uling himſelf to Rep 
500 the Tame Diſtance each Step; ; and by looſing 
a Button of his Coat when he hath gone as many 


| 9 ience” he knows) car him the 
Th a (7.6 Gabe. ig 


in. And hence he ma know exactly 
1 umber 2 the Chains, though A cannot per- 
the odd Mes fore But the Num- 
ber of Chains i 5 ufficient, becauſe the Error by drop- 
ping Arrows always falls in whole Chains. | 
In like manner, at the Length of juſt $00, be. 


cauſe the Chain touches the right Hand Ditch, and 
is diſtant from the Bend in the left Hand 40 Einks, 


Lenter in the middle Column $00, in the tighr Hand 
Column 60, and in the | er 8. 1 
A Ain 


/ 
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Then I continue on to my Station: ſtaff at 'B?; which 
[find to be at the Length of 825, where, becauſe 
there is no Bend in the Hedge, not other material 
ccurrence, I enter 823 in the middle Column, and 
under it I draw a Line, denoting that this Length, 
and all the Occurrences therein, are obſerved and en- 
tered in the Field box. 
Since I have endeavoured to be plain and eaſy in 
this firſt Length; ſo ſhall I, in the following part of 
this Example, be as conciſe as I can, unleſs where I 


o 


meet with Matter not befor 6. ſpoken .of 3 referring 


the Reader rather to the Field: book and Explanations, 


than tiring him with Repetitions. | 
Being come to B?, I there ſo plant my Inſtrument 


by help of my Bullet, that its Center is directly 


over the Hole, which the Station: ſtaff ſtood in; and 
T ſend my Station. ſtaff forwards, as far as I can con- 
veniently ſee it, as to C. n ien e 
Now with the Beginning of the Degrees towards 
me, I direct the fix'd Sights back to = Staff at A, 
and then ſcrew the Inftrument faſt : And then with 
the Flower-de-luce towards me, I direct the Index to 
the Staff at C, and there find, that the End of the 
Index next me, cuts 2020. 15, and the South End 
of the Needle points at 304% 43. Therefore I enter 
in the middle Sh af my Field Book, O2, and 


under it 20a, 1; and next under this 2 2049.) 


5; denoting, that at the ſecond Station, the Angle 
2 is 2029. 155 and the Bearing of the ſecond 
Length 3087 45 12282 I Nia we „F 

But before I proceed, I examine theſe Numbers 
thus: To the Bearing of the laſt Station 3230, 1 add 

the conſtant Number 180, and from the Sum 307 


1 ſubtract the preſent Bearing 304% 15; and find 


2 W 2020 · 1% exactly equal to the 
Or elſe, to the Angle 20. 15, I add the preſent 
Bearin 20 15 ; and from the Sum 50J9.: fub- 
tract the cõnſtant Number 180, fo ſhall the Re- 

mainder 32 be the Bearing of the laſt Length 
exactly, as taken at the laſt Station, 


G 2 _ And 


ES . 
And this Operation Ii Foo py in the outſide Co- 
lumn againſt the ſame and Bearing, to fignify, 
that the Angle and Bearing have been compared, and 

Cc n 25 | 
46 u 0 theſe Mandate thus compared, do nota 

the preſent. and Bearing muſt be ate and Ft 
_— 3 and if, after ſuch Examination, the 
n „there i is an Error in the laſt Bearing, which 
m taken again; thus, 6 

The Inſtrument ſtanding i in the ſame Place, I di- 

rect the Index, the Flower - de- luce being from me, 
to the laſt Station Staff at A; and then will the South 
End of the Needle point at "the ſame Degrees' which 
it did when the Inſtrument ſtood at A, and the In- 
dex was directed to Be. 
HFlaving thus taken, entered and examined the * | 
gle and Bearing, I proceed with my Chain, and find 
the Lengths and Occurrences to be as you ſee them 
in the Field-boox. 8 

Then fixing my Inſtrument, as be fore taugh t at 
C; I ſend my Station-ſtaff forward to D, and ob 
ſerve, and enter, and prove the Bearing and Angle 
at C; and then ſtretching m Chain towards D, 

; find at the Length of 2505 a on my right Ha 
and at 260, at the Diſtance of 10 Links, the Cor- 
ner of Hazle Spring. Therefore in the middle Co- 
lumn I enter 250, 1 * right againſt it, in the ri 85 
_ Column, write Cate; ; in the middle 

Column, I enter 260, and right againft it, in the right 
Hand Column 20 Corner. And then; proceed 1 to the 
Station ſtaff at D. He 014901: PA. 

Having finiſh'd the Leng o. and fix d the 
Inſtrument at the th Station D, I do not go up the 
Tine 2 251 bit turn N Wa geek: 
to eloſe in e Spring an oſe ; always o 

ſerving this Law, vis, Never rk a Tour 20 
er than Neceſſity requires, but Wvaye to "coſe. 4 
often and ſoon as poſſible. | 

Therefore having. ſent's Staff to L; 5 ob ark, 


enter ape +2 - nf a a D 
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- Here may be obſerved, that when I came to K in 
ity, the firſt Length, the Hedge on the left Hand be- 
and longed to Woogfiel4, and not to the Lane; and there- | 
21 fore I entered in the left Hand Column, Hedge | 
ree, to Field; and ſince this Note, the Hedge on the — 


— left Hand hath continued to belong to the ſame 9 
d WHoodfield; therefore I have not 3 that Oc- 1 
nich currence. But in going from D to L, at the Length 1 


15 of: xg Links, I amv againſt the Corner of Zong Mead, 
di- and 10 Links diſtant from it, and then the Hedge 
me, belongs to Long Mead. Therefore, after O4. | 
| > 2599. 20', 2 2619. 100, I enter in the middle = 
Column 15, and on the left Hand 10 Corner, then | 
on Long Mead, then Hedge ro Long Mead. 
But becauſe on the right Hand we have ſtill Maze 
Spring, and the Hedge is fill: ro the Spring, and 
becauſe theſe have been always onthe left Hand fince- 
I -frſt entered them; I go on without any farther Re- 
mark, till I meet with a different Occurrence.” ' _ 
Being come to L, I obſerve, enter and prove th 
Bearing and Angle, and then proceed to M. At M 
I obſerve and proceed in like Manner to N. But at 
N, the ſeventh Station, inſtead of going on in the 
Lane, I proceed to cloſe in Haz/e Spring, and there- 
fore ſend a Station-ſtaff to O in Spring Cloſe. E 
Therefore at the ſeventh Station N in the Lane, 


. . 


having obſerved; entered and proved the Angle 
MN O, and the Bearing of the Line N O, and di- [ 
rected the Chain from N towards O; I find the __ 
Chain cuts the Brow of the Ditch at xa Links diſtant - 1 
from N; therefore in the middle Column I enter 10 9 
Int. denoting: the Chain's interſecting the. Hedge, and 
before I write I Spring (loſo, denoting that the 
Land we are in is called Spring Cloſe; and in the 
2 — war ane coy the next Line, / write * 
ng, an er this, Hedge to Spring, denoting that 
the Land on our right Hand 1. Has Spring, and that 
the Hedge belongs to tho ſame. Then I proceed to 
obſerve, meaſure and enter thoſe Occurrences,/ag they 


1 
* 1 : 4 
* fo d in iel. | iu T 4 0 24 f 
ate found in the Field-Book, till I come to O. | 
7 19 * 3 t , 2 4 _ 4 I { 1 1 2 « rr 6 FEY v 
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At O, I obſerve, enter and prove, and proceed as 
uſual; towards Q; noting that at the Length 320 
te Chain did cut the Hedge in the very Corner of 
the Fence ; and therefore enter in the Middle Co. 
lumn 720 Lat. and in the right Hand Column oo 
Corner, and then in the middle Column I write, Ir 
Milliam Wary's Land ; and ſo proceed to O. 


1 2 — to Q, the ninth Station, I fend a Sta- 
tion ſta 


towards A; and then obſerve, enter and 


prove my Angle and Bearing; and ſo proceed with 


the Chain, entering all Occurrences, as in the Field - 
Book, till, 2 to the Length 830, I find my ſelf 


right againſt the Corner of Hazle Spring, and 43 di- 


ſtant from it ; which being entered as you ſee in the 


Field Book, I write in the middle Column * Cloſe 


Hasle Spring. 2 ing that the Extremity of this 
Och ſet co- incides wi the firſt Of ſet taken to 


Hazel Spring. 


Having thus com cated Haze! Spring, I return 
to N, m — the Lane, according to that 


eneral Law I always obſerve, of working in a 
OS according to that Law of cloſing as oft as 

S. N 8 3 ; s 
2 if I turn back the Leaves of my Field- book, 
I find the Station, immediately before my coming in- 


to Spring Cloſe, was by Number the ſeventh, There- 


But here may be obſerved, That whenſvever I de- 
fign to return to the ſame Station, before I left it, I 
cut a Turf from the Hole where the Staff ſtood, or 


leave ſome other Mark, whereby I may exactly find 
it again readily; and in the Field. book to the Mark 


O, I prefix the Letter R: by which, and the other 
concomitant Notes, I readily diſcover the Number of 


Having now ed my Inftr a ſc 
Time * and ſent a Stack forward to R, I obſerve 
the. Kage M N R,: made by the Line N R, I am 
next about ta meaſure, and the Line M. N, that 
which meaſured immediately before I came to N 
the firſt time. 1 


And 


E 


And this I always make a conſtant Law, vis. To 
oblerve the Angle with that Line which was meaſured 
immediately. before I came to the Station, where, I 


took the Angle the firſt time, So here I obſerve the 


Angle made with M N, and not with any other as 


O N, and therefore in n proving, the Angle MN N. 1 


uſe the Bearing of MN taken at M. 

Now bebe taken, enter d and prov'd the Angle 
MNR, ind the Bearing of N R, T go: on with the 
Chain towards R, entering the ſeveral Occurrences 
as you find thein in the Field-book. 

Being come to R, the tenth Station, though my 
Deſign is to incloſe $ ring-Cloſe, yet becauie the 


laſt. 3 continued ſtrait forwards, will take the 


South Hedge of Long-Mead ; in the middle Column 
I enter O 106, 1 180, and then direct the Leader 
of my Chain 2. ay it right forwards by help of the 
Stations R and N; and accordingly I enter "hs Oc: 
cyrrefces of that Lengtb, as you , ſee in He! Bass 


book. 
This finiſh'd” I return 6 R. and FS I 1 'Seation: 
aff to 8, I es 1 15 Olo, and the Angle on 
caring at R. oceed to S8. 
And then Neo S to and fo from . 5 the 146 
Sta tion to P, incloſing Sprin 1g EY | 
Sring-Cloſe being [ return to my fourth 


Station at D; and hen ſend a Station. ſtaff forwards 


and hes under © 4, obſerve and enter the, 
Peart ng of D * and the Angle CDE; and then 
by the kgs: 5 0 Ay D, taken at the. Station C, im- 
only 3255 N 0, e's the 4 45 
an with the ain, enterin 
Gees 25 | » * 
Being come to E, I ſend the gtation to F, in eder 
to Gols in Mood 22 Now, after I have obſerved. 
and entred the ngle and Bearing at the 1 nth. 
Station E, when I come to We Be them, I 7 6d by 
adding 180. to 33 30. 152 Bes arin of 125 5 
which brought g de to this Station; auc when 
the Sum 5330. 3 I have uber Ned 8 20, the Pre- 
ſent Bearing, I fnd the Remainder. to be 451% 155 2: 


Xx 


© * 

. 3 

» +» 3 

5 > a — =? 

4 
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$1 ; Nuinber 10 eater n the 360. 

ppens, I leſſen this Number by 360 Degrees, and 

10 eil the F N be, as in this Example, 955. 
15. the preſent Angle exactly. 

Then entring the Occurrences, I proceed to F, and 

in like manner from F to G, from G to H, from 


4 * I, and then from I, che ſeventeenth Station, to 


ereby incloſing Wood _ 

5 2 done, I return to E, and there, becauſe I can 

continue my Length D E, right forwards conveni- 

ently, "YE enter O 13, < 1805. oo, and then 8⁰ on 

to | Gt 

And then entring Angles, Beating s, and other Oe. 
currences, 3 proceed rom V to W, and from W to 

the 20th Station. f 

Being come to X, and having 49 <4 234%. 
and 2 307%. 40, then after I have added 1805. 
to the laſt Bearing 20. oo, I find the Sum 182. « 

is lefs than 307®. 40 the preſent Bearing: In Fo 

aſes I alwa OY 366 to the Sum 182, and then 

1 the Reſult, taking the preſent. Bearing 30. 

755 the Remainder will be, as in this Example, 2 * 


the preſent mk 
5 and from T t0 Z. ey 


Then 
Being come to Z, the 1 -ron 2 in Ader 5 f 
5 I go off to a; from a to g, from B 


o; where, becauſe the ſeveral Bends of the River 


45 ſo commodiĩouſly be taken without, it, from 


J go off to 4; and then from » 10 6, from 6 t 
„ from g to , and from n the 28th Station, to 93 
hereby inclofing | Long Ms.” "And then refurs ; 


to Z. at 
Being come to Z. 1 find it Conse lien to continue 
my 
22, I wtite A180, and ſo go on to 
Atom; and then in order to inclo 
1 O off frotn a, the z iſt Station, to p, . to 
en returning to 1 I go on to A* he 2 d Station, 
and then, in order to doſe the Home. 645 I go off 
o 'B*, and ſo then to C.. ud D*. 8 


LS, to A3 


Returti- 


Now as oft 4 this 


Length ſtrait forwards; and therefore under & 
ſe Butts Shak ; 


Hforegoin 
arallel, 
Horizon 
Secon 
between 
ompare 
For it 
an Aſce 
Ft than 
Mea ſure 


1 


I Räeturning then to A“, 82.00, to E= from . 2 
this 25 from E aps, ', and, from G* to HP, Fr 
and tation. 4 25795 0 f 

5% || Being 8 to H- in order to Ale in Ather 1. 
8 Arad, L eng to 15 from I= to K:, from KZ to 
and , the 44h. Tg ition, and from L* to, M=, and 
rom | is: Adoride 2 finiſhed. 

„to Then ie order Ne 740 d Hasle Ruud 1 67 from 


| Ito NZ, the Angle at F. and 19, 1 
can Hazle Wong, [nth ito” 80 
eni- Then 1 bac i Station, and hence 
3 on 0 to Of, and —. 22 E the 4 th Station. 
I And now, in order cloſe in 1 Hat [ go from 
De- P to to Q and be 3 
to Which — — : to R.. and frog 


Re to S*; and, being. the whole is Te ow fin 
205 Held Wark. Field Book; and 5 far as rel oh iy, hs 


90. It temains 20 . how this Work may e 
ed wichoht any regard to the Memory ; nay, th 
a, were _— _—_ mg how be Len Fs Wee 
anotherg who never ſaw t an 199 1. 
ded) that the Perſon, 18 7 0 di te: 1 195 1c 
obſerved the Laws here laid 8 
that any Method of ane Held. book, which 
lays a Burthen on the Memory, or by which, a Fer- 
fon remote from the Land, cannot plot it, is im- 
perfect, and ought not to be Pratti fed. 


But it may tbe it roper,. | 
der, That there-is one bſob 
be taken Notice of, in obig ing with any © the 
bel Inſteumente, diz That the Plate lie always 
para lel, or N near paralte!” to the Plan of the 
Horizon. CONN 

8 Secondly, He our to 10% for the Difference 
to az etween aſcending and deſ&nding Lengths, when 
Joſe, rompared with the horizontal Length. 

. Por it is evident, That the Length meaſured up 
u, ſn Aſcent, or down a Deſcent, will be always great- 
o off E than the horizontal Lengths, which only are the 
„ eaſures, which ought to be entered, either for 


_ 


ely neceſſa 


Bad vertiſe the _ 


/ 


1 

Caſting or for Drawing the Plans of any Parcel of 
Lands whatſoever: Since theſe aſcending Mealures, 
if laid down, would crowd the adjacent out of their 


Places. 5 

And fince theſe Things are required very fre- 
quently, many Times in going up one Aſcent, and 
conſequently ought to be performed in the Field, in 
order to make a proper Entry in the Book; 1 would 
have the Practitioner be provided with ſuch a The 
dolite, as will perform without Compaſſes, Rules, 
Sectors, Tables, &c. theſe uſeful Practices, or without 
any further Obſervations than what is required to 
take the Angle only. Such T heodolites may be 
made, not only to perform theſe, but alſo to ſhey 
by Inſpection, the Height of any ſtanding Stick of 
Number, without any Calculation, tho the Stick 
ſtood on level, riſing, or falling Ground: Or the 
Length of any Arm out of Reach; or Height of 
any Steeple or Hill: Or by it a Level proper for 
the conducting of Water; Very proper for al Sur. 


veyors in general. 
| 7 ho I do deſign to 


Tho! ! ive you a Speeimen of thi; 
improved Inſtrument, after this Example, in all its 
Conveniencies, I could not paſs it by in this Place, 
leſt the Reader ſhould over-look it. 
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To protract the Obſervations contained in the 
pPẽreceding Field. Book. 


FI R 8 T, I draw parallel right Lines, as thoſe 
in the Scheme mark'd N 8, repreſenting Meri- 
dians or North and South Lines, at a Diſtance from 
one another, not exceeding the Breadth of the dia- 
metrical Part of the Protratlor. 5 
Then picking out ſome convenient Place to repre- 
ſent the firſt Station, as A; my Field-book being 
open before me, I lay the Center of the Protratfor 
on the Point A, and the Diameter parallel to the 
Lines N S, and the beginning of the B down- 
wards, becauſe the Bearing is more than 180; then 
againſt 327 Degrees, I make a Mark with my Pro- 
tracting Pin, to which I draw an obicure Line 
from A, repreſenting the Chain-line from the Station 
A to the Station B. FRE „ 
Then to this obſcure Line, I lay the Edge of my 
Plotting Scale, the beginning of the Divifions co-in- 
ciding with A, and inereaſing towards the next Sta- 
tion B, and becauſe the Off- ſets, in the firſt Length, 
are taken at the Diſtances 65, 245, 520, 540, 800, 
825 ; therefore, againſt theſe Numbers on the Scale, 
I make Marks in the obſcure Line cloſe to the Edge 
of the Scale, „ | 
This done, I turn my Scale perpendicular to the 
obſcure Line, and apply it ſucceſſively to theſe ſeve- 
ral Points, and there prick off the [engl of the 
ſeveral Off. ſets on their reſpective Sides of the ob- 


ſeure Line; fa at A, I prick off 20 on the right 
e ee 
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Hand, and 20 on the left; at the Length 65, which 
is the next Point, I prick off 25 on the right Hand, 
and 20 on the left; and at the next Point, which is 
at the Diſtance 345, I prick of 30 on the right Hand, 
and 40 on the left; at the fourth Point, which is at 
the Diſtance 520, I prick off oo to the left Hand; 
at the fifth Point, which is at the Diſtance 340, | 
prick off 30 to the right Hand; at the next Point, 
which is at the Diſtance 800, I prick of oo to the 
right Hand, and 40 to the left; at the laſt Point, 
becauſe no Of-ſet was taken, I lay none down, 
And now, if Lines are drawn from Point to Point 
on each fide of the obſcure Line, they will repreſent 
the Fences as was required. But when the Off- ſet is 
oc, as in the fourth and ſixth Diſtances, thoſe Points, 
to prevent being overlook d, ſhould be mark'd with 
a black-lead Pencil, or ſomething elle, which may be 
nee, | 
Ar the ſecond Diſtance, where we were againſt 
the South Fences of J/oodfeld and Hale. ſpring, 
with a black-lead Pencil draw two ſhort Lines, cut: 
ting the Lane, to denote, that the South Feuces 
to the Lane, and will hereafter be of uſe 


come up 
in_clofing theſe Plots. 


_ Having. thus finiſh'd my firſt Length, I produce 


it, if Occafion require from B, both Ways, till it 
is as long each Way as the Radius of the Protrafter, 
Then I place the Center of the Prozratfor on B, and 
thereon turn it about, becauſe the Degrees of the 
next Angle are more than 180, till the eginning of 
the Degrees of the Protraftor are contrary to the 
laſt Station A, and the Diameter coincident with 
A. B. Then cloſe to the Edge of the Protractor, 
right againſt 202. 15, I make a Mark with my 
_ ®Protratting-Pin, and to it from B draw an obſcure 
Line repreſenting the Chain Line from B to C. 
Then I turn the Protractor about, the Center Kill 
coinciding with B, and becauſe the Bearing is more 
than 180, the Beginning of the Degrees towards 8, 
and the Diameter. parallel to the 1.45 ns; and 
chen, it you have truly wrought, the Line B _ 


ore 


hich 
land, 
ch is 
Land, 
is at 
land; 
00 [ 
oint, 
> the 
ont, 


Point 
reſent 
ſet is 
oints, 
| with 
ay be 
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,. cut- 
"ences 


ff uſe 


oduce 
till it 
rafter, 
„ and 
f wo 
ing o 
. 

with 
actor, 


ings, and examined by the Angles. 


LI. - 
fore drawn, will meet the Limb of the Prprructo- 
againſt 3040. 15, the Bearing of the Line BC. 
But if ir doth not, the Line B C is not in its true 
Poſition, and muſt be corrected before you proceed. 
Or thus; The Center of the Prorrattor coinciding: 
with B, 1 turn it about till the Beginning of the 
Degrees is towards S, becauſe the Bearing is greater 
than 180, and till the Diameter lies parallel to the 
Meridians ; and then cloſe to the Edge of the Pro. 
tractor, with my Protracting- Pin, I make a Mark 
againſt 30%. 15, the Bearing of the Line DC, and 


to it from B draw a ſtrait Eine reprefenting the 


ſtrait Line B C. Then turning the Prorratior about 
on the Center C, and becauſe We Angle there taken 
was of 202% 15 more than 180, I. turn the Begin- 
ning of the Degrees of the Protractor contrary to the 
laſt Station A, and the Diameter to agree with A B; 
and then will B C meet the Limb of the*Prorrattor 
againſt 2029, 16, if the Bearing is truly laid down. 
And thus the Plot may be laid down by the Bear- 


* „ 


o 


hen to this obſcure Line, I apply the Edge of 


my Plotting- Scale, the Beginnings of the Diviſions 


coinciding with the preſent Station B, and the Num- 
bers increaſing towards the next C; and then cloſe 


# i" 


to the Edge thereof, againſt 240, 250, the Lengths 


- where. the Off: ſets were taken, I make Marke with 


my. Protrafting-Pry. . This done, I turn my Scale 
perpendicular to the obſcure Line, and at 240, I 
prick off 15 to the left Hand, and againſt 250, 
which gives the Point C, I prick off 10 to the right 


Hand, as the Field book dlrecte. Now continuing 


the Fences to theſe Off. ſets, I ſhall have finiſh'd the 


| ſecond Length from B to C. 
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Diameter on B. C. Then cloſe to the Edge of the 
Protrattor, with my Protratting-Pin, I make a 


Mark againſt 1449. 45, the Quantity of the Angle 
at C, and to it draw an obſcure right Line from C, 
preſenting the Line from C to D. 
coinciding with C, becauſe the Bearing is more than 
180, the Beginning of the Degrees towards 8, and 
the Diameter parallel to the Meridians, and then if 
you have work'd ttuly, the Line C D before drawn, 
will meet with the Limb of the Protractor againſt 
3400. 30, the Bearing of the Line CD. 
But if not, the Line C D is not in its true Po. 
fition, and muſt be corrected before you proceed. 


From the laying down theſe two Angles and Bear- 


ings, it appears how Errors often 


ha ing in 
Practice, may be prevented. e 


The general Laws I obſerve herein are Three, vis. 5 


1. I lay the Diameter of the Prorractor on that 
Line which brought me to the preſent Station, where 
the Angle, about to be laid down, was taken. 


2. I lay the Beginning of the Degrees of the Pro- 
tractor towards the laſt Station, when the Angle is 
leſs than 180 Degrees; but the contrary way, when 
the Angle is more. e 

3. In laying down or examining the Bearing, I lay 
the Beginning of the Degrees of the Protractor 
Northwards, when they are fewer than 180; but 
Southwards, when more. e 


1 


"Tn like manner I lay down abd examine the An- 
D, L, M, N, O. Q. 


gles and Bearings taken at I 
the 4b, 5th, 6th, 7th, 8th, ↄth Stations, and alta 
the correſponding (ants and Occurrences. But' 
in the laſt Lengt QA, having at the Length 830 
laid off an Off-ſet of-43, it gives exactly that Cor- 
ner of Haz/e-ſpring, which was noted down in the 
_ firſt Length in the Lane; which proves that the Al 


1 
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Then turn the Protractor about, its Center fill 


Tor 
but 
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les and Lengths incloſing Hez/e-ſtring are truly laid 


own. But if the Extremity of the laſt Off: ſet in the 
Length QA doth not coincide with the Extrefnity 
of 50 ſecond Off ſet A B, both denoting the South- 


Weſt Cornet of ' Haze: ſpring, the Lengths'and An- 


gles defigned to incloſe the fame Haz/e-Spring are 
not truly laid down, and therefore muſt be examined 
and corrected before you p er 903 ie 
Now O, being mark'd with 7, a Number not 
greater than 9, the Number of the laſt Station, be- 
ing the next Work noted in my Field- Book; I return 
to O 7 in my Draught, and there with M N, the 
Line which meaſured immediately before I came to 
N, I make the Angle M NR 1629. 45 and the 


Bearing-of:N R 274. 4, 28 noted in the F ield- 


book, and then proceed to lay'down the Off. ſets and 


other Occurrences, at their proper Lengths and Di- 


Nanees;/ AF” noted in the Field:book..: 


Having finiſhed N R, I find: nent following in 


my Field-book S 10, which becauſe it is greater 
than 8, the Number which immediately follows 7, 
the Number of the laſt Station; and: becauſe I find 
no Station already laid down, mark'd with a Num- 
ber ſo goat as 10, therefore conclude, that the 
Station R, where I now am, is to be numbred 10 3 
and from thence proceed to lay down: and examine 
the Angle and Bearing at R, as uſual. tk 
The Laws I obſerve in theſe Caſes are, 
1. To number with black Lead all the Stations I 
have already laid down in my Draught, and alſo 


to expreſs thoſe Numbers ſucceſſively after. one 


another, in a Piece of waſte: Paper, which I examine 


| 14 a ; A 2 


7 


2. If I come to a Station whoſe Number doth not 


immediately ſucceed the Number of the laſt Station, 
but is greater than the greateſt of thoſe Numbers 


noted in my waſte Paper by an Unite, then at the 
Station now arrived at, I lay doun and examine the 
Bearing and Angle with the Line I meaſured: Ho 
COTA lately 


Tos NC 
r 


1 56 ] 
Aiately bakers Need to this Station. And xhie Sta 
tion Te as Wen i F lg Hooks 


* 


3⁰ 46. E come: 125 a: Sari, hase aber och 
not immediately. ſucceed the Number of the laſt 
—— but is r. than. the greateſt of thoſe 
Numbers noted in my waſte Paper by 
an Unite, then ſome Omiſſion hath aroſe in _ 
Tagen and "uſt dee :before.T, proceed. 


4. And laſtly, If [come to a Station whoſe Num: 


5 is already entred in my waſte Paper, then I 


return to that Station in my Draught, — there lay 
down and examine the Beating aud Angle with the 
Line, mea ſured immadiately e wes to 0 
Station the firſt Tube:: r i 1 
2 Din Si! olg 1 71411. 

Now the next Obſervation 1 meet with. in my 
| Bicldibock, is again © to; Therefore a 
I lay donn and examine an Ang 
noted in the Field-book and t 
down the Le 
as ¶ ſind in my r 

Being come to 8, b 4 0 T. and em T. 99 
P, there; with the Extremĩty of the Off. ſat 
t P, cbinciding with the South-Weſt Corner of 
Spring Cloſe, ' the -South»Eaſt Corner of. Hau 


ing. 28 5 IEF C18 9 


"Bearing, as 


1 


This PE. 1 find next in my Field: book © o; 


therefore: F-return to & 4, and there proceed as my 
Field. book direttt, till L come; to Station 23 3 and 
berauſe this id 4 Number 
za, the Number noted in wan Paper, I.nuny 
ber it x3, and then proceed, as my Field- book, di- 
refs, to P, G, H, I, and K, there clofi ing in Wood- 


g/ abe Eattemiey of the” OE fets: there laid 


. I next En O 13, and 3 be⸗ 
eaſe — entered — waſte Paper; I return 
And then proceed as be- 


eee cl hase — plotted. all the > Occummees 


Mentl 
* : 


more than 


gain at O10, 


Lengths and Sa of te Lins 'RS, 


et, by an Unite, than 
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mentioned in my Field-book 
hereof I leave for the Exerciſe of the Read 


er. 


But the remarning fart | 


I think I need nor detain the Reader - with t a.) 
Manner. of transferring the Draught to his Vellom = ; 


of drawing a Scale and a Compaſs; .ever allowing... 
the Variation of the Needle ; of entring the Con- 
tents of each Piece; oy the Ornaments to be met 
wich on every Draught iS 
1 mall only add, That the Repreſentition ef che 
Hedges ought to be laid do vn on the ſame Sides of 
the Feners, that they ate in the Land; and to be 
broke off where there are to be the Repreſentations 
of Gates, &©c. © | 5 
That there ought to be imaginary Lines, both 
Vertical and \HortzontM, Lacie no d by Letters placed 
at the Top and Bottom, and alſo on the Sides, to be 
referred to h the. Table of References 3 for the rea- 
dy finding any Field, or Parcel of Land therein 
contained. | : 
Laſtly, I ſhall, in this Place, only add, That in 
all Performances of this Kind, Exrors, for the moſt 
Part, ariſe from the Defects of Inſtruments, in the 
Framing, Dividing 1 911 L P10 T 7 
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Obſervations and Dimenſions of Lands 
lying in the Pariſh of 
County of 


of — 


in the 


— Part of the Eſtate 


N February the 24. 1725. Fes 
Beginning at the Lane leading from Hardly zo 


Hedge te Lord 
- ag. Hedge 
On Woodfeld 

Hedge to Field 


20 


| 


On Lord Title 20 


„ 4 


o 20 On tn Wary 
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Hedge to Mary 
25 ag. edge 
On Hazle-ſpring 


j Heage to Spring 
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246, 25 In Tho, | Coles Lon | 0 
E | | Heage to Spring 
ER = ** 
| 30 | 100 
340 10 
370 3 
208. 20 Orr 
— : 1; > 208.20 
338. 20 B 180.00 
— o 18 9 
208. 20 630 15 Cornen 8 
680 | 
130. oo 012 | 
180. oo 933 | 
neg | > 275-00| 8 
39 . B 85.00 ” 
2 20 Corner 
275. 00 C on Spring- cloſi 
1 3 to Spring Choſ: 
OO 
$0 | 25 Corner 
: Cloſe-ſpring-cloſe 
Taken from © 5 | 
340. 30 
2. | 
Is RY | 
161. 15 18 353-15 |; 
Woodfield 10 [| 10 Cornero 1 
e, 1 Long — 4 | 
* 3 i Hedge to Long Mead 
Gats 20 342 00 > 
1 | | 3573 
3 1 ends | 
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Li farther TR of the Theodolite 4 now 
improved); con njdjntly with the Uſe of 4 
Sliding Rule aptly ended; ; to meaſure 


Timber, either round, or temp 6 is EIT En 
or r nn: | 


os I. » 
e247 


H E prinei Difiiculty in niet RT” "Adis 
T Rule, is, on diſtin ig the. Va 
each Divifior 
dbſerved, 


5 


And + in order to this, it may be 

the Diviſions 0 this Rule, may be 
ditinguiſhed into Three Orders : vis, the Longeſt, 
the Mean, the Shorteſt. - And theſe diſtinguiſh their 


V in :a' Tenth Proparti as the Places of N 
Vale Arithmetick. * wed 


80 that, if the longelt ; on ns Hundgeds ; the 
mean will repreſent Tens, 2 2 be 
And if the longeſt repreſent Co 8 the mean will 
* 1 and the n Fart. 4 1 
d. if the longeſt re 5 * houlande — 
mean will ſent, Hundreds, and the ſhorteſt Pens - - 
3 ia die Caſe, 1 yg yy mater" 99 1 
ye, udgi A ns. uppoſed to 
drawn; een chere is not Room enough, | | 
The longeſt Di viſions are generally numbered by "4 
the Figures, by , 2, 3, + 5, Sc. and when = K 
are numbered 8 1, 2, 3 Sts 6 7, 8. 1 
ine is called 4 


I, 2, 314 5, 6, 7. $, 9, 1: the 

double one. And when the r Diviſions are i in 
Number only Ten, and numbered 1, 2, 3, 4, 5,8, 
7 8, 9, 1 en 5, 6, 7. 8. 95% 10, 205 


Bo, 


- > 


the intermediate. Divi 


wo 
IN - 
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zo, 40, 50; or broken ſo as to begin at any other 
Number, ſo as to contain only Ten long Diviſions; 
the Line is called a ſingle one. And theſe are called 
Gunters Lines, from the Name of their Author. 
But we may obſerve, That theſe Diviſions re. 
reſent equal Diſtances; yet, from their Uſe, cannot 
4 ſo. Nor will be eafily.capable of equal Numbers 
of Diviſions, im different Parts of the Rules; either 
of mean, between the longeſt, or of the ſhorteſt 
berween the men. * 
But in order to make this eaſy, here follows an 
Explanation of the Diviſions laid doun on the Foot 
Sliding Rule, which may eaſily be applied to other 
Rules of grrater Wen where the Multitude of 
ons may be greater 
On the Slider, are Two of thefe double Lines, 
both alike; one of which moves againſt the fixed 
Ane above! which is alſo-exaQly like to either of 
the other; and the undermoſt Line om the Slider, 
moves againſt a ſingle Line, beginning with the 


> * 


Numbers 5, 6, Or. and going on to 9. 
If the firſtꝰ be” called an Unit, the following 


ia a 7 d Divifionsy till you arrive at the Middle I 


will be Units. And the: mean Diviſion will be 
» 4. > +5. * 5 


Tenth, Parts, 


If the firſt 1 be called Ten; the Figures 2, ;, 
4, Sc. immediately following it, will denote 20) 
30; 30% Ce. And the mean Dixiſions, that is 


the next longeſt in Order, will denote Units; the 


fiſth of which is, for Diſtinction, made longer than 
the reſt. And from 10 to 20, between each of 
theſe mean Diviſions, the ſhorteſt denote each Two 


Fenths Parts; becauſe. the: Diſtances between the 


mean Diviſions, are di vided into Five Parts; but if 


the Diſtances between theſe: mean Di viſions were 


divided by ſhorter Lines into Ten Parts, which is 
deldom done on Rules ſo ſhort, each would repreſent 
, op 3D - get 

In ke manner from 20 to 30, that is, from the 


 Divifions mark d 2, 3, the ſame follows; ſave that 


the Diſtances between the mean Diviſions Gan 
3 : 
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1 [nl 
of their Nearneſs to one another) are divided into 
Two Farts only; and conſequently each of theſe 
ſhorteſt Diviſions will denote Five Tenth. Parts; 
and the Eye muſt eſtimate the other Tenths not cut, 
but ſuppoſed to be cut between them: Tho' in larger 
Inſtruments, even here, and elſewhere, the ſhorteſt 
re be as many as thoſe between the 10 
20, 7-:: [ „ ' 35 


to 40, 50, or perhaps farther, and are to be read as 
thoſe between 20 and 30. „ 

But when the longeſt come cloſer together, as ge- 
nerally they do, between 80 and go, and-betyeen 


90 and 100, which, on the Scale, is denoted by the 


Digits 8, 9, 1, there are but Two Orders of Divi- 
ſions; the greateſt ſtill keeping the ſame Degree, 


and the other the next lower Degree. And! iy this 


one Example, the figured Diviſions, denote 
and the r s T5: 4715 1 od A 
But when the firſt x is called 00 then the figured 
Diviſions will be accordi ly 200, 300, 400, Oc. 
The mean Diviſions, or next ſhorteſt Diviſion; 
will denote Tens. The ſhorteſt between 100 and 
200, where the Diſtance between" the Tens is diyi- 
ded only into Five Parts; I fay, the ſhorteſt” here 
will denote Two Units each of them; and the Mid- 
dle between theſe, will denote the fingle Units; 
which, if there had been Diviſions, as in large In- 
8 would have been denoted by thoſe Divi- 
.. 715 2 5 a 
But from 200 to 300, from 300 to 400, and from 
400 to 500, the Diſtances of the Diviſions, repre- 
enting Tens, are divided only into Two Parts, and 
conſequently, each of theſe ſhorteſt Diviſions muſt 
repreſent Five Units; and all other Units, either 


ens, 


This laſt Multitude of riß aas uſually coatinuts i 


more br: Jeſs chan Five, muſt. be eſtimated by the 


Five 


Eye, *” ſuppoſing each of theſe: Diſtances cut into 
arts 


; Nevertheleſs, |, in larger Inſtruments, - 


theſe Diviſions may be cut and eſtimated as before 


thewn, _ FS Fo hes 
5 L 2 Tewards 


1 

Towards the latter End of the Line, the Divj- 
Hons on theſe - ſhort Lines are ſo near together, that 
they ſcarce admit of Three Orders of Diviſions, 
and con: ſequently (fuppofing the longer Divitions to 
denote Hundreds, as in this 9 the Units 
muſt be eſtimated by the Eye. 

And in like manner, if the longer or ed Di. 
viſions, denote Thouſands, the Lines of lefler Length 
will denote Hundreds, the next Inferior, Tens, Sc. 

But becauſe, by Inſpection, on this Rule it will a 

ear, That more than Three Places cannot be 4. 
Rind eftimated.* And, That thoſe are ſufficiently 
exakt for all the Uſes it is deſigned for, a farther 
f Diviſion, and Confiderations thereon, are omitted. 

If the firſt 1, chat is the Beginning of the firſt 
Line, denotes. a Unit; then the — . Ty x, or be- 
ginning of the ſecond Hide, denotes 10, and the 
we denofes 100. 2 

80, if the firſt x Ae 103 ; theyſecond I denoter 
1066, and: Mo alt 1 


In like m „ if che fiſt 7 Gocke 100 the 
eond denotes bog? "andthe laſt 16,0009. 
And fince, when 


hen. the V Value of the firſt 1 of any 
Line is known, t ue of the other Figures and 
Diviſions are, Frm alſo; therefore the latter Line 
is to be reagby the foriner Directions. And gy e. are 
theſe Three double Lines to be N fob has been 

ſthewn, for the former. 
g fitig'e broken Eine, which is on the fixed 


Part If the Leg of the Rule, is not to * confider- | 


ed i in this abt Manner. 

For the longer Diviflon# have affixed to vm their 
Values, which ought to be conſidered as unvariable, 
unleſs in ſotne particular Neceſſities eee to be 
taken notice of, 


From the Be ginning of this Line, to the, Leisen 


mark d 10, hw Diſtances of the longer Diviſions 
whieh are tumbered 5, 6, J 8. 9, 10, are Weide 


into ro Parts! by mean Diviſions; and therefore, theſe 


And theſe 
mean 


mean | Diviſions denote Tenth Parts. 


aa 


| Line with D. 


in Inches and Half Inches. 
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mean Dividoos: ate each ſubdivided 'by 'one 
Line, each denoting therefore Half of one Tem. 
From 10 to the End of the Rule, the Diſtances 
between the longer Diviſſons, are each divided idto 
10 Parts; and therefore each denotes Units. And 
the Diſtances between the Units are each divided into 
Parts ; therefore each dengtes one fourth Fart of an 
7 J w*, F 

permoſt of theſe double Lines is mark'd 
wor th is A, the Hoxt” with B, the third with 
and AA with 1. a called the Girth- 


Mer x. Timber. 
Having thys deſcribed and explaine rEade | 
ing of this os I Hall oceed to ; Va — 855 | 
in meaſuring Planks and iT ber. But ſhall frft 


| thew the Cuſtoms uſed in taking their Dimenſions. 


the Liberty 


And firlt for Plank; The Bu) yer hark | 
4 zide of the 


of meaſuri — on that 
Plank he j 


Two- foot . 4 Too foor "Ry 
Ten-foot Rods. | : 


The Length is meaſured in Vet 
and, in ſome Places, to * 


Then lay Half this L 


N the — . ard a 8 toy 15 
make a Mark. 


— pt Mark, or nearer the oh if the Buy. 
6 think it to his Advantage, is raken the 1 


If one Side be wainy, the Becadrh is taken . 
Middle of the Wain, at * . | 


"by Giver 


_ — — 


Fre 787 


- 55 4 Miley, one- Wain is meaſured; 
25 On OI them, as the Buyer 
"Mating al = he Length and Breadrh ; call tho 
firlk. long Diviſſon on A, and alſo on B, each an 
| Unit. Then ſet the . on B, againſſ the Breadth 
i . il lan A; and dgainſt the. Length in och on 
| * the . 
N * © +, MW vg EA * ? Is . . 50 
| be IF — I 4, 2 
"A OR 7% thers be « Hark: whoſe Leng: & 55 24 Foct 
+ - Gti f. and yg LA iber and a 0 
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e Content? 
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5 il 2 1 1 100 * the OK — | 
„  »—yate the . which bappen in Plank- 

Fes Notice mi be tat on. That from this Cbntenz 
muff be ſubtracted as much Meaſure as will ballauce 
all the viſible Faults: And this is generally left to 
the Judgment of the T w- O Meaſurers, and generally 
done before the Contents are entered in the Kecounts, 
or Adeed, before you paſs to another Plank. 


There 


the moſt generally uſed. 


is exactly quartered by twice folding; this 


BP "F 79 * 1 
Aerem nd ng tho', for the mol 22 chele = Me 


The Cuſtoms generally uſed in * the Di. 
menſions of Timber, are. not much e from 
thoſe uſed for Plank. Thar | 

For the whole Le ath i is | IIS. in Feet and 
Halyes, then the Mi found and chalk d: where 
or nearer the Butt-end, as it is the Buyer's, Ad an- 
tage; the Stick is girth'd with a ſmall Line, whic 
Quarter 
is meaſured in Inches, Halves, and Quarters. ” And 
if the Free's Bark is not peeled, as;always hap 
in ſtanding Timbegg then from the for oing..Gicth 
muſt be made an Allowance for the Bar , which is 
uſually thug . For r one Bor, ul = 
Inch, — ſo propbrtionably for all others Rut for 
Beech, Elm, Aſh; and as are chin bark'd, id 5 
Allowanee muſt be a ſmali Matter leſs;” . - e 3 
At is alſo to he obſerved, That, a. ne uchg⸗ 
led Timber farther than it wilt bold Half. 1 Foot 
Girth. Alſo, that if here be any gonfiderable Ana 
which hold Half a Foot Girth ; they, are. alſo 1 * l 
— and meaſured as fuck EY 
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A EXAMPLE IV. 


799 a Stick 'be "OR Foot and a Half WY 15 
Girth Four Inches: To find the Solidity. e 


N B. Tho' this is fot What is called Timber: 
yet ſince Alders and other Shrubs, uſed by Turners 
and others, Are oſten meaſured, be they. never o 
mall; I thought it Pere to inſert ſome Examples 
6f this Kind. 

In the Three foreg oin ng Caſes, the Girths of the - 
Sticks fell on the Girth ine C, without any arbi- 
trary Alteration of the Values affixed to. the Divi- 
ſians; which fixed Values are abundantly ſufficient 
for computing the Solidity off moſt Sticks uſually. to 
be met with, if the fingle Line C be advantageou 
broken. For, if a Perſon defis igns his Rule the 
Meaſure of Timber only, that is, ſuch as never girths - 
leſs n! Six Inches; then the Girth Line beginning 
at Six, will run td Si Inches: Above which, few 
Sticks will out- run. Bur if be Ye ns to mexſure 
Alders, Shrubs and ſcalh Things, Se. often mea- 
ſured by Turners; Wheel. wri + and other Arti- 
ficers, ufing this ſmall Stuff, x bent Way is to hays 
the Line C broke, and to begin at 1 and a Half, of 
2, and end at 15 or 20, according 0 che Size of 
the Stuff they moſt deal in 

But that the Line; as aſual or occaſionally. broken, 
may ſerye for the computing of common Timber, 
Timber extraordinary large, out; running the Gizth a 
Line, and al 7 Shrubs and ſmall Twigss- it m 
not be amiſs to confider the en Directions and 
Examples. 

And in the firſt Place, we " wilf ure Far into th 1h 
Uſe. of. the Rule in computin the Sdlidity o 
large Sticks, As out- run the red Values. of 1. 
villons © on. The Girth Line, * 


For Which obſerve, That the Leng, 2 a 384 
bee found on the upper End of. the $405 Gr G, 


18 to 


ſer to The Index {ro Diviſions on the Girthi 


823 
Line numbered 6, 72 8, S 84 are to be accounted 62, 
70, 80, Sc. and that, in e imating t e Solidity of 
the Stick, the ,Diyifions on C are to be eſtimated by 
100 'imes the Value a | Fins taken thereon þ 
the. Length: War is, if t per Part of C be cal. 
led: Ua ig 77 v4 Length W nen, 10 the Solidity, the 
ſame uf called i e and the 
lower 5 Tens: In like An 
of. C be called Tens in the 8 75 
li iry, the 75 Part ſha be 
and the, s "axt Hugdepos. 5 


J. 184 | EX AM P L. E 8 


ta Keie b GK; a Stick, whoſe Length is Twinty-in 
. 7125 and Girth Forty: ſix Inches; and let Forty-fix 
be above the ker ee the Girth Line: To find 


r r Part 
In the So- 
Aer Thouſands 


the Salidity. . 5 | hg : 
| Then ſet e ” I in, N Pant of C A 
againſt” t dex o aud th Da gainft (A and 


Tenths Which in this Ca ſents) 46 
Bar ry: O's OT Foot on nope) 2 a 


of D; 1 e to Reine Dire- Þ vin be 
| Kions. 1 Br Pas þ Þ ſtands t 


EXAMPLE {5D 838 


che beia Stick, wh6 1 ? l ; is 1 Foot 

and Girch ' Forty-ſix Inches; and let Forty-fix be 

| above. the upper / End of the 'Girth Ling” To find 
the Solidity. : | | 


+ 


52 in the upper FIT of = ainſt the luder on 
440 fn af ainſt the Gilth” 6, 00 Ni lower 
25 of yy which, in this Caſe, will be reſented 
2 the affixed Value, 4 and 6 Danby 5 nds . 59 
re on the lower Part of C elites according to 
de N ad dk 1 
A For ver ar Sticks, 28 Girth falls below the 
fire o the Girth Line C 1 — that the 


L038 


the Le 


ed 6:, Length of Stick. [ 3 Ih found on the lower 
ity of of the 990 85 is Er fer to the I the 
20 by Divifions on the Girth Line numbered 10, 20; 36, 
=o Ce. are to be accounted only 1, 2, [= and that 
% eftimatin the Solidity of Ni Stick, che iviſions on 
Y, we Care to 1 by the Aopen Fart of the Va- 


5 80. the lower! i of C be called | nits in "hes Length, ; 


land then in the Solidity, the ſame lower Part ſhall be cal 
40G, I led Hundredth Parts only,; and the upper End Tenth 

I Parts.. But if the lower End of Obe. called Tens in 
the Length, then, in the Solidity, ſhall the ſame 


| lower Part be Ln. ra kam. way the ar End 
15 Ke Vaits. 5 
Wen 5 EXAMPLE VIL 


"9 a Stick be Fifteen Foot lchg, and let its 5 Girth 
of c be Three Inches; and let Three be below the lower 
3 of the Girrhy Line: To find the Solidity. | 

+ ug v 
) 46 Get 15 Foot: i (honor End:of C to. the 
Tan Index on D; and. then againſt 3 (which, in "a. Caſe, 
Dire. will be repreſented by 30) in the upper Part of D, 
| ſtands the Solidity wary of a 8 oor, n_ a gs 
ter of another "Tenth. 


EXAMPLE VIII. 


4 Let a «Stick be Three Foot long, aud hw its Girth 
nad be Two Inches; and let Two be below the lower 
Fart of the Girth Lind: To find the Solidity, of 


Set 3 Foot, taken in the lower Lg of £, to the 
Index on D; and then againſt 2 Thich, in this 
Caſe, will be repreſented by 20) in the upper Part 

B, {tinds the--Solidity, Eight lundtedib Parts 
ofa ſolid Foot, arid ſomething more. 

In thoſe Places where the Cuſtom allows to taking 
the Length to minute Parts of a Foot ; or when the 

| M 2 Lg 


ESSE... 
Length is leſs than One Foot: Take the Dimenſi. 
ons iu Feet, and Decimal Parts of Feet. 


Thus much for round Timber ; but when Timber 


is hewn to that Form which is uſually called ſquare, 
tho' at the ſame Time there is moſt commonly Four 
Wanes; the Cuſtom 1s'to take the Length, and find 
the Middle in the fame Manner, and with the ſame 

Allowances as were obſerved in round Timber ; and 
then, in this Middle, either with a Pair of Cal- 
lipers, or the Edges of Two Rules applied to the 
flat Faces, to take the Breadth and Depth of the 
Stick, Then, to add the Breadth and Depth toge- 
ther, and to uſe Half their Sum,-as you before did 
the Quarter Girth of a round Stick, . 


EXAMPLE. 


- 


Let a Stick be Twenty: five Foot long, Fourteen 
Inches broad, and Twelve deep: To find the Soli- 
dity according to this Cuſtomary Method. 


Becauſe 14 and 12 give 26, whoſe Half is 14, 
fer 25 on Fl againſt the Index on D; and then 
7 13 on D, ſtands almoſt 29 Foot and a Halt 
Iolid. | ; Z „ 2 Dy 

And tho' this Cuſtom makes the Stick ſomething 
more than in Fatt it is, by adding the Breadth and 
Depth together, and taking their Half for a Girth ; 
yet, in a whole Tree, only hewn. to a Square, the 
Difference ie ſo very ſmall, that the Cuſtom may be 
admitted, 1 1 


For in this Example it may appear by the Pen, 


That the Solidity thus is 29 % Foot; and the true 

Solidity, if the Stick be all of the ſame Bigneſs, 

and without Wades, will be 29 £4, differing from 
the former only 15, or 2 of a Foot ſolid. 


Never- 


may | 
Slide: 
Line, 
on th. 
Radi: 


„ 
Nevertheleſs, in Sticks whoſe Breadth differs ve- 
much from the Depth; the Error is intolerable, 


and ought not to be admitted. 


For, let there be a Stick 25 Foot long, 20 Inches 
broad, and 6 Inches deep; then, by the Cuſtomary 
Way of adding the Width and Depth together, the 
Solid will, as before, be 29 £2, Foot; but the 
true Solidity will be only 20 $22: And ſo the Error is 
$4; Foot, almoſt a third Fart of the Stick. 

For the ready Management of ſuch Timbers, there 
may be placed on the other Leg of the Rule, another 
Slider; having the ſliding Part and the upper fixed 
Line, exactly the ſame as in the former ES. but 


on the other fixed Part, a double Line of the ſame . 
Radius with the former, but broken and inverted, 


| _ 


And as the Lines on the former Leg were diſtin- 
guiſhed by the Letters A, B, C, D, ſo the Lines 


on the latter are noted by the Letters E, F, G, H. | 


And as the Diviſions on the Lines A, B, C, were in- 
tirely arbitrary, ſo the Lines E, E, G, are'alfo in- 
tirely arbitrary. And the Line H, which is inverted, 
and beginning at 1 and a Half, and running on to 


150, the Values annexed to the Diviſions, may be 


varied, or remain unvaried. But the Line E being 
direct, beginning at 1, and running on to a 100, the 
Values annex d to the Diviſions may be conſtant. 
The Line H, I call the Depth Line, the Line G 
the Breadth Line; the Line E, I call the Length 
Line, and F the Content Line. | 3 
1-4 ag and Two or Three Examples, it will be 
ain. 5 | 
x For, ſet the Breadth on G, againſt the Depth on 
H, and then, the Length on E, will ſtand againſt the 
ſolid Content on F. C 4 IM 5 
Let the Stick be that of the laſt Example; 


where the Length was 25 Foot, Breadth 20 Inches, 


| Set 


The Uſe is ſo ſhort and fo eaſy, that, in a few | 


* 7 . 


3 — . 
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- then. aggind 25 98 | Rand an F almoſt 2, this. 
A. Solidit Fc 


| 5 — 8 avoi enen ee Thar FM the | 
1 ſoever is the Value of the 3 5 — on 'G, the {ame | Lg 
3 8 ſhall be the Value of the Diviſions on 2 That is, of 0 
—* of the former Divifian on G be Units, a the latter ; 
13 Tens, then the ſormer Diviſion on F mal be Units, 
al and the latter Tens. And if the former DiviGons on wh, 
1 G be Tens A. ſd the latter Hundreds; then the Le: 
ES former on, F ſhall he Tens, and the latter Hundreds. Inche: 
If che Length on E falls beyond F, 1 the for- Board 
wer Diyi ons on F, Tow, and, the 1a atter Hun; po 
8. 
1 If the Length on E falls ſhore o F, call the for. 
= mer Diviſions on E Tefirh Parts, and the latter Units 


» bs $. = 


8 EXAMPLE, 


"Lf; a Stick date to unequal ſe uare Sides ha ve 
its Length 46 Foot, its Breadth 30 Inches, and its 
Depth 20 Inches, then, when zo on G is ſer Againſt 
20 on H, 46 on E will fall beyond the Line F; 

therefore call 5 former one on F Tens; and 
then ſer as before, and agaipſt 46 on E, will Rand 
191; Mn F, which 4s the ſolid Content. * 
bes Shell, or Flitch of Timber is readily caſt up 
by, this Rule; for, take the Breadth on the flat Side 
in the Middle, and one Half the Depth in the Mid. 
8 work with the Length a eſe, as tho 
it were a ſquate Stick, and you have the Solidiry 
E ently _ | 

It is. indeed true, That this is leſs than the true . 
| Davy: but WW; regard of j its Value it aebi Nr 
Enou . | 

3-3 be bea Flitch, whoſe Length is 30 Foot, in Inches 

*Breadrh, 16 Inches, and Depth taken in the Middle f f. 5 ho 
. 


5 | . a ; | C 4 Inches. Set 16 upon G to 2 upoſi H, and againſt 


26 on E, {ſtands on F 8 Foot and one third, the Soli- Feet, An 
dity required. | — mrefie 


The 


” _ ow ——. 
N 
* 
* 


C 67 1 


ce awyers Meaſure is done by one Setting, of 

this Ru 

For ſet the Number of Kerfs or Cuts on 6 to 

1 Breadth of the Boards on H, and againſt the 
ngth of the Stick on E, Hands on F the Hanes 
of Net Supert 1 7 .:- 


EXAMPLE. 


Lt i A Stick whoſe Length i is Foot, Breadth 22 
Inches, and Bepth 20 Inches, be ſo cut, that each 
Board, . To pyene Walte of the Saw, Ay, be 2 Inches; 
that is, if it be pa „ we 
ſhall have Ten Boards, and ſ 9 Cuts or Kerfs, and 
the Breadth _ ech Board will be 22 Inches. 5 he 

388 9 on 82 22 on H, and then 

n E, flands 4.12 on P, chat i is, a and 

12 Hundredth Parts of 1 20, or ano G Hundred. 

ny. Plank or Board, whoſe Value is expreſſed in 

nce Per *oot, may be caſt up by this Rule at one 
. with Out Knowing x the REA 1 1 . 


"Roe. 
: * 41 * 
# 4 


* * 


m Plank of Walgur- Abd is 15 at 2 J. 


3 Pence e Foot, its Length i is 30 Foo, its ra 
0 Inches and a =—_—_ 


Set the Price in Nele. 34 on G, againſt 26 bd 
$ Half og i, and then againſt 30 on E, ſtands 182 
F, and a little more; at is 182 Shi nge, or 


Pounds 7 ** Shillings. 
J r . at this Tiding Kale i is, 


ſu 5 d EXA 9 Cabing'S 
ufficien X very read ohe- 
provided, Hog the” 20 boo Ba Are take 


in Inches, and the = hh in Feet, Ind n F. 


of 1 2 | 6 ; # 
TON that dr ied to be Cabin? ir 

Feet; any Solid in Farm of a Parallelip ie: 

Content doth dot conſiſt of more than 71 


* * 


To ODA. 
P 3 


= = CELESTE 
* * 3 FR 
„ 9 = 


D * D * 
* ” * * WN * £ 


[8] 


And if a Line be properly broken, and put on 
inftead of H, it mig t "be applied to Diggingz 


5 if the Line tt did ſlide as well as G; it 
might be applied to the meaſuring of all Sorts of | Th 
; iar dee, by one Setting of the Rule, Free, 


| 


_ whether the Anſwer be be required | in n Feet, or 7 Yards, Rad, 
_ or Rods, K Nr 
7 remains to ay ſomething concerning the Eſti- as.00u 

mate of the Mea ures of Timber flanding. So 

"fad, Firlt, 2 may oblerye, Tha, ir we can. then 

e Dimen * the Manper N «con uting, a FI (if the 

an Allowance | for LL that x ready_ laid 2 has 

* n 


donn. 
. ſince we - canal always: gt all the” Co OOTY you w 
ons, we mult rake thoſe we £89 get at, and eſtimate . But 


* re oy | 
"firſt, we may de That the Page q to the: 
na tapering Stick, ww ich runs beyond Timber, may | L 
* thus: Girth the Stick Breaſt high, to an Botton 
Sch Part of this Girth,;add Three Inches ; 5 and the By 
Sum leſſened by Allowance for Bark, give the 
| Girth in the, Middle. And for the 2 meaſure 
| from the Ground ſo bigh as de . runs And er, 
3 | and then work as before. "ed 1 


\ * 
* * 
2 # 
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e the Girtk "Breath high! be 6 Foot, And Five: fo 

Leng 40 Foot; Gen, þ N 0 8th Parr of 6 ff the Gre 

Foot 1:9 Inches, to thi nch 8 the Sum Above t 
2 70 an Aich for 


nes Sin ein Bark, and there I Direct 
which, Sith the Length 40 on the 


ars 1 * 3115 and, a Half for the fali "Con ＋ 
per 
Wine the Taper Stick ak nch le Timbet op 30 
at. the at 
E 


* 
* - 


Op, the 4 Whole Girth, ſhall be ad- 4 Lengt! 
2d to. tbe whole Girth Breaſt bi; As ; and an $th meaſure, 


* of this Sum hall be the Girth in the Middle; ; i © The 
which work as: 


Fo e © os 1 


— — 
— — — 


89 1 


| wtijchy; after an Allowanee fer Bark; tall be the 


Girth to be ufd. ther 1, 1 


The uſual Way of eſtimating the Height off the 

Free, is, by apply ing to it a Jen or Tuenty Foot 

Rod, and ſtanding ar a cone Diſtance, and com- 
ing the Rod with the Tree. 

But the tndſt certain Methpd.: is by the Ieodvlitt; 
8 improved, th aus: Meaſure from the Free with 
4 Ten- foot Rod 100 Foot, level the Thealdlite, and 
direct the Teleſcope to the Top of the Tree; und 
then ſhall the Te cuf on the Vertical Arch 
(if the Ground, * the Tres to the Iuſtrument, 
be nearly u 


* will . the Heig ht of the Tree. . WITTE bo 
But if the Ground, he the Tree: to the- kinkru⸗ 


went, be not quite Level; then direct the Teleſcope 


to the Top of the Tie, and note the Feet cut by 
the Teleicope ; and then girbet the Teleicope to:the 
Bottom af ih Tree, and note the Feet therd cut. 

And if one of theſe Numbers of Peet be above 
the Level, and the other below, then their Sum is, 


the Hs of the Tree; but if both are above, or 


Direct the Teleſcope to this 


155 then the leſler taken · froin the eaters 
e He! ht of the Tree, without an other 


When the Ground, from the Tree to the inſtru⸗ 


il g 


Calcul. = on. 


| ment, is very ſteep. take, 17755 your off-ſet Staff, or 


Five: foot Rod, the Heigh' f-the Irftrument above 
the Groun „ and at the ſame Height on the. Tree 
Above the >round the: Tiee ſtands on, make Mar 


on the Vertical Arch among the ſecond Diviſions of 
Reduction, a Number of Feet, which . * Bo 
per Diftance- to plane ith" Müsch r FR 
* org wich is thé fate Thingy it: a 
4 Length on the Aſcent, whict' anfwers to F 8055 
meaſured Horizontally. „ ibn 
The Inflrunierit © being i planted at | this Dildakte, 
work asbefore; and 7 will oe 1 Heger os che 


hou bore Eb} an! aas a9 
WE Having” 


1. Level) a certain Number bf Feetg | 
to which, it ydu add the Height of the W 


Mark, and it will cut 


| 
| 
| 
' 


LOS 


| farther 


90 
Having mentioned this Vertical Arch, and its Uſe 
in takin 2 Heights; I will now proceed. to ſhew its 
"Vies in ſurveying Land. 

If, in coming up an Aſcent, or going down a De- 
fares, as ſoon as the t is ſet. for ' obſerving 
rhe Angle; you look on the Vertieal Arch among the 
Diviſion of Reductions, you will find how many 
Links, in 2 Chain's: Lenth, this Hypothenuſal 
Line is to be ſhortened, in order to get the Horizon- 
tal Line, Ach un 28 laid down 1 in your Plane, 
and muſt be entered in your Bott. 

And theſe Diviſions ot — concentric 
with the Diviſions of Altitude, and alſo with the Di. 
riſions of Degrees; and the ſecond Diviſions of Re- 


duction. 


Laſtly; If the Diſtance from the Tree: to the bs 


Arument be confined 5 then multiply the Horizontal 


Diſtance in Feet, by the Feet given by the Inſtru- 
ment, and from the Product, towards the Right. hand, 
cut of Two Figures, and thoſe to the Lefr, "will be 
we 25 of he FN m . 5 


LY 


4 


Eg E 


3 2718 e © 


HT SE c eD VIII. 


4 '. FE. 


& W. 5 or * the. — e of 
1s Who notes e,, 


*% 


25 « 9 . — 2 0 0 4 J 
* ani — 2 64 Faw + + web 4 ; * 2 5 #64 4's f 
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F HE: firſt I Thing: 8 to di- Purpoſe, is the 
5 Fan, nn of the Level, "which may be-performed 
r This that. Wilen is very eaſy and 
natur | 


Chuſe ſome Ground. hich. is not abs. or 5 
Foot, ont: of che Level far the Diſtance of 80 or 10 
Wann — and ſuppoſe it be A * (Fig. ay J 


Teleſc 
Eye w. 
ea 
with th 
them t 
Inches 
Foot 1 
Glaſs ; 
Vane, 1 
to the 
Remai 
B mov 
1s Ir 
ov 
ble, til 
and at 
Middle 


ment b 


If yo 
ration ; ; 


VE AE =y; 


e 
and find the Middle between A and B, which ſup- 
pow to be C; phnt the inſtrument at C, direct the 

ube to a Station Staff, held up at A, and ele vate 
or depreſs the Tube, till the Bubble is exactly in the 
Middle of the Diviſions; then by Signals direct your 


Aſſiſtant at A, to raiſe or depreſs the Vare, ſliding 
on the Station Staff, till the Horizontal Hair in thẽ 
Glaſs, cuts the Middle of that Vane; then fee how. 
many Feet, Inches, and Parts, are cut by the upper 
Part of the Vane; which ſuppoſe to be 3 Foot 4 

Inches and 6 Tenths. I 2s A Dato. 


29777 «4 


In like manner direct to the other Staff at B, and 
ſuppoſe the upper Edge of that Vane, to cut at the 
Height of 6 Foot 5 Inches and 2 Tenths ; then will 
theſe 'Two Vanes be on a Level. 
From 6 Foot 5,2 Inches ſubtract 3 Foot 41.6 
Inches, and reſerve the Remainder 3 Faot 0.6 
Inches. 2 330-3 LO St Ss. 6 2 WO; ; 
Now, remove the Inſtrument as cloſe.to the high- 
er Station Staff as you can; fo that the Middle of 
the Teleſcope may almoſt touch it, 2 the 
Tele ſcope as near to a Level as the Judgment of the 
Denn „ HA Thos 2570 © 
Meaſure the Feet, Inches, and Parts, that are even 
with the Top, and alſo with the Bottom; ſuppoſe 
them to be 4 Foot 16.5 Inches, and 53 Faot '0, 3 
Inches; then Half the Sum of theſe Heights, 4 
Foot 1114 Inches, is the Height of the Center of the 
Glaſs; and to this, add Half the Breadth of the 
Vane, which ſuppoſe to be 1 Inch and 5:Tenths, and 
to the Sum 5 Foot ol 9 Inches, add the preceding 
Remainder 3 Foot ol Inches; then let the Perſon at 
B move his Vane, till the upper Edge cut 8 Foot 
115 Inches, the Sum of the preceding Numbers. 
ow, ſo elevate or depreſs the Hair or the Bub- 


ble, till the Hair cut the Middle of the Vane at B., 

and at the ſame Time, the Bubble ſtands in the 

Middle of the Divifions ; and then will the Inſtru- 

ment be doly adjuſted. u. 

If you have a Mind to be curious, repeat the Ope- 

Inſtrument at C, * 
| tne 


ration; but when you place * 


Ag wes <0 
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the Tube at right Angles to the Line A B, and there 


ſer it level; then proceed. with the Repetition of the 
Work. Only obſerve to eroſs- level it in this Ad- 
juſtment; and in all future Uſes whatfoever. | 


Or the Level may be adjuſted thus: As before, firſt 
plant the Jn{trument in the Middle between A and B, 
(Fig. 18. and abſerveithe: Heights on the Station 
Staves, which ſuppoſe. to be as above; and couſe- 

y their Difference, as before, is 3 Foot & 6 

Inches: Nou meaſure from C towards the higheſt 
Ground A, ſome Diſtance that comes almoſt to A; 
- ſuppoſe 4 Chains to D, then will D.B be 9 Chains; 

and D A be 1 Chain: Then plant the Inſtrument at 
D, dirett the Teleſcope to A, and, ſetting the Bub- 
ble to the Middle of th Diviſion, direct your Af 
ſiſtant to move the Vane, till the Hair cuts the Mid- 
dle of it; and note dawn the Feet, Inches, and Parts 
cut by the upper Edge of the Vane; which ſuppoſe 
to be 3 Fot 814 Inches: To this add the Diffe- 
rene 3 Foot o;6' Inches, and the Sum 6 Foot 9 
FEE - 2: abpor fete nnotaly 
Nou direct the Teleſcope to the Staff at B, level it, 
and direct your Aſſiſtant to move the Vane, till the 
Hair cuts the Middle of the Vane; and then, if the up- 
per Edge of the Vane cuts the foregoing Sum 6 Foot 
9 Inches, the Hair and Bubble are truly adjuſted, 
But if nt day, as B D wanting A D, is to the Diffe- 
rence between the Numbers cut by the upper Edge 
of the Vane, and the Number 6 Foot 9 Inches; ſo 
is the Diſtance A.D to a Number, which added 
to chat cut by the Vane, when leſs than 6 Foot 9; 
and ſubtracted from the Number cut by the Vane, 
when jt is greater than 6 Foot 9; will give a Num- 
ber, to which let the Aſſiſtant affix the Vane; then, 

To ele vate or depreſs the Hair or the Bubble, till the 
Hair cute the Middle of the Vane at B, and the Bub- 
ble ſtands in the Middle of the Diviſions; for then 


will the Level be adjuſted. The Operation may be 


again repeated, and at every Station Croſi- level bd, 


which will confirm the former Adjuſtment. 
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After the Inſtrument is duly adjuſted, you 4 

roceed to uſe it. Let the Example be this annexed, 
(Fig. 19) where A every where repreſents the Level, 
and B the Station Staves; and ſuppoſe the Rout be 
made from a to ez firſt plant the Inſtrument between 
the Station Staves, between a and b: At A direct the 
Level to a B, bring the Bubble to the Middle of the 
Diviſions, and inſtruct your Aſſiſtant ſo to place the 
Vane, that the Hair in the Teleſcope cuts the Mid- 
dle ot the Vane; then in a Book divided into Two 
Columns, the one intituled Sack Sight, the other 


Fore Sight, enter the Feet, Inches, and Parts cut by 


the upper Edge of the Vane at a B, in the Column 
intituled Back Sight, ; „„ 
Then look towards the other Staff b B, bring the 
Bubble to the Middle of the Diviſions, and direct 
your Aſſiſtant to place the Vane ſo, that the Hair 
cuts the Middle of the Vane ; then enter the Feet, 
Inches, and Parts cut by the upper Edge of the 
Vane, in the Column of Fore-Sights, | 
Now. plant the Inſtrument at A*, {till keeping 
the Staff Bb exactly in the ſame Place, and car- 
ry the Staff a B forwards to the Place c B; now 
look back to the Staff b B, and enter the Numbers 
cut by the Vane there, under the Title Back Sight; 
then look forwards to c B, and enter the Obſer- 
vation under the Title Fore-Sightr, Do the like 
when the Inſtrament is planted at A5, A“, Cc. al- 
ways taking Care to keep the Staff in the ſame, when 
you look d at it for a Fore Sight, till you have alfo 


taken with it a Hack- Sigi. a 

Having finiſhed your Level ; add up the Column 
of Back-Sights into oneSum, and the Column of Fore- 
Sights alſo into one Sum; and the Difference be- 
tween theſe 8ums is the Aſcent or Deſcent 1 


e Su required. 
And if the Sum of the Fore-Sighrs is than 


the Sum of the Back-Sights, then e is lower than a3 
but if the Sum of the Fore-Sjgbrs is leſs than the 
Sum of the Hack- Sights, e is higher than a. For 
Example ſake, let the Numbers be as in the fdllow- 
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Hence the Deſcent 


31 


Now follow Rabe Obſervations wel worth 
Ie otice „ | | * 


1. the Sum af hs) — . — in „ taking the 


= Sights, is equal to the Sum of the Diſtances 


in taking the Fore. Sights, all the Minute Errors of 
the Inſtrument will e A and IF 


cach other. {It 
1 ho if yhe Diſtances thus Ns are {4 ni hs 


—— of the Earth may be rejected. For, if 


the Diſtance from che — be? every where 
about 100 Yards, all the Curvatures in a Mile's 
oaks: will be Jeſs than Half an inch. bk 44 
1m; 17 the Diſtances: FO the Madame to * 
* Staff, be every where equal to the Di- 


{tance 


bets y 4 
2 
ALES DET 


to the 


urvatur 
continual 
able, 


' flance from the Inſtrument to the correſſ 


Ii 8 
Staff; the Curvature of the Earth, and the 2 


Errors of the Inſtrument will both be deſtroyed. 


IV. If the Diſtances of the Inſtrument from the 
Staves, be very unequal and very long, the Curva- 
tures muſt be accounted for, and the Diſtances, in 
order thereto, muſt be meaſured, either by Pacing, 


| by a Chain, or a Wheel. 


V. For the more ready allowing for the Curva- 
ture, you may obſerve, That the Curvature for one 
Mile, taken at one Obſervation, is extreamly near 
to 8 Inches. And at all other Diſtances, it is as the 
Square of one Mile is to 8 Inches, ſo is the Square of 
any other Diſtance to the Allowance for the Curva- 
ture; and that this Curvature is always to be ſub- 
tracted from the Numbers: taken of the Station 
Staff: Or if the Diſtance, be leſs than a Mile, and 
taken by the Four Pole Chain; ſquare the Chains; 
cur off 2 Places to the Right-hand, and divide thoſe 
to the Left by 8, and the Quotient ſhews the 
Inches and Parts of Inches to be allowed for the Cur- 


vature. Suppoſe the Diſtance be 30 Chains; then 
the Square of zo, that is, „when 2 Places are cut 


off, gives gioo, or 9, which divided by 8, gives x 
lch and 125 Thouſandth Parts of an Inch. 


VI. If theſe. Diſtances were taken by Pacing; ac. 
counting 25 to the Chain, the | Curvature. may be. 
found thus; Square the Faces, and double it, cat off 
6 Places to the Left-hand, and thoſe to the Right 
aue the Inches of Curvature: So, if the Paces were 
900, then from 8g 10000 multiplied by 2, that is, 
1620000, cut off eee | you have 1662, the 
Curvature to be allowed. To ſave- the Trouble of 

12 Calculations you may uſe the following 
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VII. Therefore it appears, That the beſt Method 


to take a Level, is to meaſure the ſeveral: Diſtances 
from the Inſtrument to the Back and Forward Sta- 
tion Staffs} and emer them in the Field Book, ac- 
cording to the Titles of their ſeveral Columns, as 
here below,; and before you billancethe whole Le: 
vel; to makethe Sum of the ' Diſtances of the Fore: 
Sights; equalts the Sum of Diftances' of the Backsz 
nd te account for dhe Ourvature"of! the- Earth, 
which may be done at Howie; when 90 are about to 
ſam up ehe Heighe . 


i #8 nd 1% a 4 S 
* * | if * i * * * 7 * 
- 5 1 7 £ N x + # £ 7 1 4 2 4 9 # 1 
* * . 0 * of [ SSSI E, * + 4 4% by <4 


| "Backwards. Bp Forwards, 
| Height Diſtan e Height Diften fr of. 
11 43.4 
of | 
| £7 A | 
EI 8 
| BY | 0 
| | 2 . 
4 | : 
| 1 a | | : 
| | 35 
| | 0 4 
ö ö 1 * 
| | = | 
T | As 7 | 
| ; ; | | \ 
| ö b 
þ | '. | . 
1 | 
þ ; l „1 
3 a= | 


b Tho' hitherto we have conſidered the 
Cord Kt one Teleſcope only, the fame Obſervati- 
ons. may be applied to 2 Level, with a double Tele- 2 

and I would ad viſe thoſe who uſe the double 


"eleſcope, at every Station to turn that End of the 
Teleſcope towards the Spring, * before was 
4 e Way. 


SECT. Ix 
*Of CoLOURs. 


] T is not worth while to ſpeak of the Prepara- 
tiqn of Colours, becauſe they may be had ready 
repared, at almoſt every Colour. Shop, and Fan- 
ainters, Sc. Nor to mention but as many as are ne- 
ceſſary and moſt fit for the Surveyor. Thoſe, I 
judge the beſt, which are moſt tranſparent, and 
| — eaſily tranſportable. 5 
And of Portability, I think Liquids improper; 
therefore would rather chuſe thoſe Colours, which, 
before tempered, are dry; whether in Powder or in 
Lumps: And ſuch as require no other Liquid to mix 
with them (than what is to be had every where) 
vis. fair Water. _ 

For Gum Water, with which many Colours are 
mix' d, is made by barely ſteeping Gupm Arabick in 
fair Water. | | 
Carmine, a Powder, mix'd with Gum Pater, is 
a beautiful Red; may be ſhaded with ſome of the 
ſame, mix d ſtronger; or with any reddiſh Brown, 
or any ſadder Red. „ 

Uiramine, à Powder, mix d with Gum Water, 
is a molt valuable Blue, fit to ſhew Ponds, Lakes, 
Rivers, c. it may be ſhaded with Haigo Corrs 

round with fair Water on a white Tyle, by the 

reſſure of 4 Knife's Point, and then mix'd with 
Gum Mater. N 1 


Red 


epara- 
ready 
Fan- 
ire ne- 
ofe, I 
t, and 


roper ; 
which, 
* or in 
to mix 
vhere) 


rs are 
ick in 
er, Is 


of the 
rown, 


Vater, 
Lakes, 
Corns 


y the 


with 


Red Chalk, a Lump, ſometimes called French : 
Chalk, ground by rubbing it on a Tile with fair 


Water, and afterward mix'd with Gum Vater 
ſlightly laid on, is proper to repreſent Roads and 
dr and is ſhaded by it ſelf, more {trongly 
mix'd. | 3 


Sap green, ſteeped in Water of its ſelf, a good | 


Green to colour Trees. 

Perdegreece, in Lumps, diſſolved in Vinegar, 
or in Water, makes a greeniſh Blue, or Sea-Colour, 
very tranſparent, | | | 

Gumbooge, in Lumps, ſteeped in fair Water, pro- 
duces a beautiful and tranſparent Yellow. 

Yellow Berries, ſteep'd in fair Water, a Yellow. 

Verdegreece diffolved, mix'd with Grbooge, or 
Yellow-berries, in different Proportions, produces 


different Greens, inclining either to the Blue or 


TOI, according to the Quaatities of either 
uſed. „„ 
All Colours are ſhaded by others of the ſame Sort, 
but more ſad. 5 
I ſhall not trifle, in telling how theſe Colours 
may be compounded, or laid on, they being 
to be known by Experience much better than by 
many Words, Nevertheleſs, in my Judgment, a 
3 beſt, when the Stains are only vi- 
e. | 
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The Sarveying of Shoals and Sands, by 
. Help of the New THgoDoLITE. 


* 


TIE RE are Three Methods whereby this 
1 may be performed; for the Obſervations may 
be made either on the Water or 6n the Land. 
Thoſe made on the Water, are of Two Kinds, 


One by the Log line and Compaſs (as in plain Sail- 


ing) meaſuring the Courſe and Diſlance round the 
Sand ; and then to be pltoted as a large Wood, or 


any Encloſure taken by the Circnmferentor. 


This Method I omit for Two Reaſons ; Firſt, be- 
cauſe it is to be deduced from the Writers of Navi- 
gation; and, Secondly, becauſe: the Diſtances thus 
meaſured are liable to the Errors of Currents, which 
generally attend Shoals or Sands, which are always 
near to the Shoar. 

The Second Method, where there are no Diſtances, 
to be meaſured on the Water, tho' ſtill there is one 
Inconvenience, camtmon Alſo to the former, becauſe 
the Bearings or ervations are to be taken on that 


unſtable Element, (àn Error ſcarce” mentioned, by 


our practical Axtiſts) I ſhall briefly hint at; and fo 
rather chuſe/a” Third, which is liable to neither of 
| „ 


Fx 


Let (in Fig. 20) a Boat be manned out with a 


Signal Flag, a Log and Line, Lead and Line, and 
to obſerve the Bearings of any Land Mark, a Com- 


Paſs with Sights; 
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Let Two or more Sa as A, B, E, on dhe 
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Liver from whence the Boat may be ſeen on i the leve> 


ral Parts of this Shoal. 
One of the Boat's Crew is to ſound till he 1 


himſelf on the Edge of the Sand, by the. Depth a: 


ater, and then to come to an Anchor; 3 which he 
i to fignify to Two Perſons on the Shoar, at B an 


C, by his Signal. And then they, from thoſe known | 


. Nad Marks, B and C, the Ob ervers, are to take 
che Bearings of the Boar, and to regiſter their Ob- 


ſervations; which, when done, they are to dignify 


to t the, Crew * waving. a Flag, or 1 ſome, Other 


| 
Fehn Rad! in che mean Time, 10 Moos Miſtakes, ler 
the Crew take the Bearings of each of theſe Land- 
Marks: Then weigh Fae th phich ſup ole at BD. 
Then by Sounding, . proceed to. E 7 make like 
ſervations.. And 10 at E, F, Ter &c. till Jou have 
ſurrounded your Sand, 
"And if in this Proceſs, * you ate 3 to Toſe che 
Siaht of one of your Land. Marks, ſuppoſ „1 
| * Alſiſtance at C, who, at that Time, 


(before hand agreed on) remove to ſome other Ob- 


to proceed as before. 

(Hy, If the Sand runs ſp far out 8 That che 
Object cannot be ſeen by the Boat, nor the Boat = 
the Obſerver on Shoar ; there may be Rockets fired 


in the Night, by which thoſe Bearings may be taken 
Amoſt at as great a Diſtance as the Light can be 
ſeen. For ſuppoſing they riſe but one Half Mile, 
and one Quarter of a Mile above the apparent Hori- 
zon, its Stay will be about 9 Seconds, and its Di- 
ſtance for this Quarter of 4 Mule will be viſible 
about 44 Miles. 
But * riſe much N and then the Di- 
ſtances are much greater, hetęby they are viſible. 
Or Two Boats may lie at Anchor inſtead of the 
Land gs and they you may work as before. 
i 1 | A 


. 


zeQs, before-hand agreed on, ſuppoſe 0 Ez and then 


by the Boats Crew, and allo the Obſervers. on Shoar 


wal allo 
bout to loſe the Sight of the Boat by Signals 


— 
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Laſtly, Since the Land Mark B and C are fixed, 
their Poſition may be laid down in the Draught, 
as in common Surveying, by plotting the Diſtance 
between Band C. And then, by plotting the Line 
B D, and the Line DC, according to their Poſition, 
their common Interſection, will give the Point D. 
And in like Manner, E, F, G, c. may be plotted; 
and ſo the Shoal: And this from the Bearings taken 
at B and C. he 1 3 ; 
If this be a ſtanding Lake, environned by Bogs, 
not to be walked on; the Obſervations at D, E, P, 
Oc. by taking their 1 may ſuffice to plot 
the ſame from the La rks A, B, C, Ge. as well 
as thoſe taken on the Land. Or, indeed, by the 
Courſe and Diſtance, as in Navigation, if the Water 
be ſmooth and without a Current, 

In Sea Shoals, it is convenient to note at each 
Obſervation the Depth of Water found by the Lead, 
and the Drift and ſetting of the Current by the Lo 
and P 1 while the Boat is at an Anchor, which 

may be done with Eaſe and 8 enough. For 


p 3/4" 
LEST 
1 
8 


while the Boat rides at an Anchor, her Stern points 


out the Setting of the Current, and the Log and 


Glaſs will meaſure its Drift. 


And theſe ought to be noted on the Draught, 


which may be thus | 
The Currents may be ſhewn by drawing a Dart 
inting out its Serting, aps its Drift by the Roman 
Kapital Letters, and Depth of Water by the 


All Nocturnal Obſervations ought to be ſeveral 
Times repeated. „ 
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The Uſe of the Theodolite, in drawing the 
Perſpedtive Appearance of any Building 


8 þ HIS will admit of fome Variety ; for either = 

1 the Pictures is bh © gc to be parallel to one of 0 5 

the Fronts of the Module or Building; or elſe ob- | 5 

lique to both; and then is either in a Poſition aſſigned, y 

or in a Poſition taken at Pleaſure. 5 1 
Firſt, ſuppoſe the Picture parallel to one of the 4 

Fronts, then plant the Inſtrument and a Staff at aux 5 

equal Diſtances from the Front, ſuppoſe 5, 10, or 

15 Foot; then direct the Teleſcope to the Staff, 

and the Needle will point out the Bearing of that 


Front: To this add or ſubtrat go Degrees, you : 


will have the directing Number, 
No plant your Inftrument at the Place, whence 
the original Building is to be viewed. Bring the 
Index to the Beginning of the Diviſions, and turn 
the whole Inftrument about, till the Needle Points 
at the dixecting Number; and then ſcrew it faſt. 
Bring the Teleſcope to the Beginning Diviſions in 
the Vertical Arch, and level the whole Inſtrument : 
So will the Inftrument be duly ſeated and reQified 
8 EIN 8 2 
order to get eaſiſy a due Knowledge ot Fer- 
. N. af 
bis Inſtrument in drawing, turn to Figure 21, and 
raiſe up the Draught P Q perpendicular to the Plane 
of the Leaf upon the Line WQ, and lift up the 
Plate AL W, till it is perpendicular to _— the 
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[ 204 } Th 
of the Leaf, and alſo to the Draught PQs |: 8 
3 raiſe the Draught AB W till it coincides with wh 
A Y WW, and confequenily wilt be perpendicular ro Fire : 
che Plane of the Leaf, and alſo to the Draught P Q.; 3 
fo will the Two Draughts AW, PQ, be the Two Schem 
Fronts of the Module, repreſented to the Eye. Lift NN: Dire 
up the Draught a V till it is perpendicular to the 
Plane of the Leaf, and it will be the Picture deſigned 
v0 be draun; and it will co incide with P O, the on ihe? 
Front of the Module. I is the Point on the Ground Ihe Ho 
whence the Building is to be ſeen. Lift up ET, from C 
till the Point E is perpendicularly over the Pointe T: Help 51 
And E is the Eye of the Spectator, or the Centre of ||," v, 
the. Teleſcope. Naw if you conceive. ſtrait 1 the Poi; 
drawn from the Eye at E, to the feveral Points A, 


ing, an 
Plate 0 


| F 

C, D, Sc. in the Module, they will meet the Picture Ri ut 
in the Points a, b, c, d, &c. which are therefore the geident 
erue Appearances of thoſe originat Points A, B, C, TJ, Depr 
and a Line drawn from a to b, wilt be the true Ap- | 6 
arance of A B; and fo of all other Lines - For the pou 
. of Light come to the Eye from the Picture in An 
the very felf ſame Direction that they would have Ine "ah: 1 
come from the original Module. Tits much by [1 p 
Way of Introduction. By of 1 
Now, in Order to draw the Picture; Aſſign ori 1 =y 4 
Pour drawing Board any Point C, at Pleafure, for im Sa 
the Centre of the Picture; and draw CV the hort- er 
zontal Line, and perpendicular to it, the Vertical hefe ar 
Line CS; from theſe Two Lines, all the Parts of of nh. 
the Building are to be laid down by theit apparent f e Pictu 


Diſtances from them. 5 *h 2 Direg 

| 8 e 7 e, , ou will f 
N. B. By the Centre of the Picture. I mean that | 43 
Port, de a Line arawrn to the Eve is perpen- 9 


; VT „„ BYEeS inf! 

cutar ro che Plane of the Patture. The Horizontat T 

Zone 2 os which A thro he" Center, ang is 

Parallel vo the Horizon ; aud therefore ts the common BC. 
Interferon of the Picture, with the Plane of rbe 1 


big! 


4 * 


* 


K % 4 * 1 4 70 % 4 
7 x * .. PF 1 
%. * *. . : £26 » 1 1 I A +» 52 0 „ * 4 4 
a ve Og 80 . 5 . Nr? 1 RR. 7 . . * 
r R n $ 
FE... N ws | , : : 7 
. * 7 * 0 # f 
N * 9 5 


The principal Line in theſe Draughts is, *hat Coin, 


4 er that Angle which is common to both, the Picture 
Q3 Find the Module; and conſequently every where pro- 


with ortional to the Building it ſelf, And is tlie firſt 

© 1 Tine to-be ald down and divided; which may bs 
done thus. Let the Example be as in the preceding 

r ͥͤͤ A E 


Lift Direct the Teleſcpe to the Point P in the Build- 
| ing, and you. will find the Index on the Horizontal 
Plate of the Iriftrument cut 32 Foot and 4 Half, and 


. dhe Horizontal Line CV, and perpendicular to it, 
e from C to X; and the former from C to x. Then, by 


N Help of the Square, draw x P, XP petpendiculat 
to CV, CS, whence the perſpective Appearance of 
1 the Point P is found. !! Se 


In like Manner, may be found the perſpective Ap- 


cture Pearance of any Point whatſoever, whether it be co 
- the ncident to both the Module and Picture or not. 
> | Deprels the Teleſcope to W, in the Buildings and 
Ap. Fin this Example) it will cat on the Vertical: Archig 
r the Foot ; which, becauſe you look downwards, lay from 
rem {x downwards to W in the Picture, and fo you have 
dave Be true Appearance of W. And > uſdhucady if you 


) 


| Tince of the Line PW in the Building: ++ - - 


it will cut on the Vertical Arch 15 Foot; which laid 
from x to A! in the Picture upwards, becauſe the Point 
ia þ* above the Horizontal Line C V, will give the Re- 
orf ore ſentative of that Point in the Picture. And ſo eve- 
r. t of the Points B', C., D, Sc. may be laid down in 
ze Picture. „ e 
I Direct the Teleſcope to K in the Building, and 
oat | ou will find on the Horizontal Arch, that the Index 
8. uts 69 Foot and a Half; which laid from C to L, 
+13 Pines inthe Picture, the Repreſentationof the Point L. 
4 1 L. Thie E, draw E. L K perpendicular to C V. and 
my E, B FIC G, Oc. paralle to it, thro the Points 
* BC, cd. ind Ie the Coins E K, and the Tope 
f bbe dad Bottoms of the Doors and Windows may be lis 
© Pired in Reſpect of their Heights. 
Thes Direct the Teleſcope to M, and it will cut on the 
lotizontal Arch 38 W Half; which lay wok 


S 4 


4 


on the Vertical one 25 Foot; lay the latter, above 


raw P Win the Picture, you have the true Appeat- 


If you elevate the Teleſcope to A, in the Build ; „5 


. 


- 
— tas. At aan re wr 
3 


— 
— 


— * 
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ing, perpendicul 


and it ill dete the A 14 or 
ae lay down If and t ante of d. 


* QN, M' O', will be laid down. And in k 
like.Manner may the other Windows, Doors, Oc. be - 
drawn. | 
For the returned Front a W, draw PC, W . t 
A. C, B C, CC, DC, c. and they will limit the Ps 
Heig hes of the Parapets, Facia's, Windows, S . * 
Dire& the Teleſcope to b, d, f, h, c. and it will L 
cut! on the Horizontal Plate 16 Foot, 17 Foot and a [ 
Half, 19 Foot and one Third, Wo- which rl 
7 Fs the Vertical Line X 8, will give the in 
readths, repreſenting the Pierres and Windows. 21 
The ſame; may be done for the Chimneys and 0 
their Returns; or for any other Lines, Breaks, Oc. 7 
And fo the ſeveral Parts of the perſp ive Aj pear- * 
ance of a Building may be drawn without Meaſu uring. 5 


That this Compendium of Perſpective may 
compleat ; it may not be amiſs to lay down the Dees. pi 


ſary Theorems in the moſt general Manner poſſible; ge 
and herein I ball uſe thoſe Terms which Dr. Brook mM 
Taylor hath thought fit to mention, they being more E 
Comprehenfiye than ſuch as are uſed by the other 90 
Writers on this Subject. ch. 

Theor. I. All Lines originally (or in the Module) * 
parallel to one another, and to the Picture; will be * 
repre ſented by Parallels on the Picture. Wy off 

- Theor. II. All Lines parallel in the N or 'G 
Building which are perpendicular to the Picture, will, | 


if continued, run to'the Center of the Picture, Tho 
theſe Parallels be or be not all i in the ſame Plane 
Theor. III. All Lines in the Module or * Bulld 
ar to the Plane of the Horizon will 
be in the Picture, kes ee to the rizohtal 
Line; yh theſe. 2 Theorems are Acicntly 
viſible in the eceed 
2 8 —_ = 8 he + Hiding 
£the-H 
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From ,, che Point 1 
whence the Building is to be viewed, draw a Line paral- 
iel: to the Parallels ; and where it meets the Ground 
Line 8 T, raife a Parpendicular RF. and You, have 
the yaniſhing Point required. 

Theor. V. All Lines which are parallel to one 
another, but oblique to the Picture, and not 
to the Plane of the Ren will be repreſented 
Lines S in a vaniſhing Point, found. by wy 
Interſe&ion e Picture and a Line, drawn from 
the Eye parallel to mrſs Parallels. But this vaniſh- 
" Point will not be in the Horizontal Line, but 

er above it or below it. 

- Theor. VI. The Shadows of all parallel Lines wad 
* the Interſection of the Sun's Rays, will, on rhe 
round, be parallel; and conſequently in the Picture, 
2ither be Ge Hot as in Theorem I. Or e e meet. . ar 4 
Point in the Horizontal Line, as in Theor, II. 

Now, as in the former Example, the Center of. the 
picture being determined the Parallels which 5 
derpendicular to it, and alſo parallel to the Plane of che 
Horizon, were, by the Help therepf, En Ae 

d in this Example following, ſince ch E. 1 0 
doints are of no leſs Uſe to draw all Hels; 18 
ball ſhew one general Law}. without hay 'E eptions 


for this Purpoſe; not after the Manner lor, 
; 18 U Tor 


but by this Theodolite, which, as well us all Sc 


thematical Inſtruments | according to the lateſt Improve- 


ments, is. made by THO. HEATH, at the Heresles and 
Globe, next Door. to the Fountain Tavern in, the Strand. 


Let the Example be that of Fig. 22, where, as 


before, raiſe the. Draughts PQ, AYW, ABW; 


and you have the Module . repreſented to the Eye 


1 a 5 10 BW) —_ a Q per- 
to. the Plane o e & AT, 1S 
ne of the Picture deſign 6 855.004 Ne it is 
oblique to each Front of oh L Modules And the Coin 
* W, is 1 . Part of the e or Building, 
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the-Place from. 


g 58 e onthe Ting Board, draw e v, CK, 
- 21 * 
. ＋. .. lay down; PW. and its ſeveral Diviſi ions 
„e. and the Two Points a, b, as in the As 
5 ample. Draw P a, and Wb, And ps them 
tin rhey meet: So "ſhall their interſt n V be the 
9 be Point ſou ht. RA 
Ve this Point V as you. did the center of Y 
icure in the preceding Example; and then 80 0 
to draw the Front a W as before. © * © 
In like Manner. find the vaniſhing rent Y; «nd | 
proceed to draw the Front P 9955 
As to the Poſition of the icure, tone Porſiiis 
wilt have it parallel to a Front, others parallel to 
the Diagonal of the Plane; others chuſe rather that 
stig to Which a Line drawn from the Eye to 
the common Coin p W, may be perpendicular to the 
Plane of the Pig ure. 1 % 
And, 3 in this latter, there 15 no Oben for the 
| Ziretting Number, or the Bearing of any Front: 
For take T the Station t pleaſure; vnn ah In- 
dex tg the Beginning of a Degrees on che Hori- 


| vontat Plate, and turn the Whole Inſtrument about till 
on; fee thro" the Telefco ope the Coin PW, and ſcrew! 


t faſt; and level it; And 
| an. the Taft Example. e 
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from the Weſtward: of the Ce of Good Hops; to'the. 


Weſt Indies. And the Variation of the Needle in 


other. Places is known conſtantly to alter by a fler 


Change. In England that End of the Needle which 
hath been ſuppoſed to point full North, deviates from 
it now about 14 Degrees to the Weſtward; and is 


ſtill, and alſo will for many Years continue to increaſe, 


even till it arrive at its Maximum; and then wil 


decreaſe till it yaniſhes, and then change to the gaſt- 
ward, as it formerly was; and by an oſcillatory 
Change will ſo continue to alter. 3 
This Variation of the Needle would no ways hin- 
der the Exaftneſs of the Survey, if it was conſtant; 
nor is the Alteration of the Variation capable of 
making any ſenſible Exror in a Survey that is performed 


in a Space of Time not exceeding Four or Five 


Years. n 4 4 ty. hey $4 Sr 4. wx 
- But if the Quantity of the Variation be not known, 


ſche conſequently not allowed for, the North Ppint of 


the Compaſs, which the Surveyor: draws on his Map, 


will err as much as that Variation. is „I: is there- 
fore convenient in all Places to find it; and this may be 
done ſeveral Ways: But by none more readily, more 


eaſily, or more exacly, than by-the-univerial Dial, 


as made now by Mr. HEAT, the Inſtrument-Maker 
mentioned before. nas TRE 33 

This Dial's Pedeſtal conſiſts of a Box and Needle, 
having Conveniencies to place it truly Horizontal, 
and in that Poſition to turn round on this Pedeſtal. 
The Ring repreſenting the Meridian, is divided inte 
Degrees, and hath a Proviſion made to elevate jt to 


ing the Equinoctial, is divided into Hours; -Halyes, 
Quarters or Minutes, according to its Largeneſs. 
he Bridge hath on one Side the Days of 2 
d on the other, the Sun's. Place and Declination 
In Time of Obſervation; the Latitude of the Place 
zn the Meridian muſt be brought to the Index; the 
Slider on the Bridge muſt be brought to either the 
Day of the Month, the Sun's Declination, or the Sun's 


wo. The Equinoctial Circle, muſt be thruſt out of 
the Meridian, till it is at right Angles to it. Bring 
che Beginning of the Degrees on the Horizontal Part 
to the Index there, Turn the whole abour upon the 
hree Feet, till the Sun ſhines equally on both Faces 


| | 
: + 1 — - | r - " 
* 


Latitude North or South. The Ring repreſent- 


Place, and then it will accordingly ſhewy the other 
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of the Plane of the Meridian, and then level it. And 
1 hall the Dial be daly-reRified for Obſervation. | 
Then keeping the Three Feet in the fame Place, 
turn the Dial about, till the Spot of Light paſſing 
thro* the Hole in the Slider, falls on the Circle which 
is: divided into Hours, &. in the Middle of the In- 


fide of that Ring which: repreſents the EquinoQial, 


among the Morning Hours, if before Noon, and 
among the Evening ere, if after Noon; then will 
che Dial ſnew theſe following very uſeful and plea» 


ſant Problems. a 


1. The Spot of Light points out exactly the Hour of 
the Day. 2. The Circle ye why er Meridian, lies 
exactly in the Plane of the Celeſtial Meridian; and ſo a 
Thread ftrerch'd over either Face of it draws a true 
Meridian Line. 3. The Middle of the Bridge points 
exactly to the true Poles. 4. The Needle in the Box 
ſhews the Variation by its End's Diſtance from the 
Beginning of the Degrees there marked; and is Weſt= 
ward, if the North End of the Needle be to the Left - 


dand of the Beginning of thoſe Degrees, but Eaſtward 


When to the Right. 5. The Index on the Horizon; 
points out the Sun's Azimuth. 6. Turn the Meridian 


about upon the Plane of the Horizon, till the Sun 


ines equally on both its Faces as at firſt, the Three 
Feet ſtill ſtanding in the ſame Place, and elevate or 
depreſs the Sights, till the Spot of Light coming thro” 
the uppermoſt. falls exactly in the little Hole in the 


undermoſt; then the Index in the Zenith, pdints to 


— 


-— Altitude, among the Diviſions of the Meri- 
If a ſtraiĩt Ruler, whoſe Sides are parallel, be applied 

to a Wall, on which à Vertical Diał is deſigned to be 
drawn; and the Two Feet of the Dial mark d A, A, be 
applied to the other Edge of the Ruler; and the Dial 
be reQified-to the Latitùde of the Place, and the Day 
of the Month, and levelled, and the upper Part of the 
Tuſtrument be turn'd about till the Spot of Light fall 
as before; then the Index on the Horizon will givt 


The Declination of the Hane, Or, apply the Legs A, A 
$ che Ruler, and turn the upper Fart about, till rhe 
North End of the Needle points at the Variation, ande 
then, as before, you may fee the Sci tuation. 
IThis curious Inſtrument is of great Uſe ſor the Re 
gularion of Clocks and Watches, by the Help of t | 
apparent Time obſeryed by it (as taught aboye) 4 | 
= | th 


the Situation of that Wall, uſually called by Dia wy 
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5 G Eq qi of Tims e on . ene 
| Part of * Pedeſtal. | | 1 
It is alſo a very ready Inſtrument kor Searing s Won 8 
Horizontal Dial duly: Bar dfter the apparent Time ig Ts = 
found by it, and the Horizontal Dial ſo ſeated, hat 
it may be turned about, and ſtill be parallel 780 the 1 
Horizon; ; turn it ſo about, that the Sun ſhining there- 2 = 
on, it ſhews the ſame Hour that the univerial Dial 
ſhews, and then it is truly placed, and may de chere 
Eh fixed to the Pedeſtal. 21 
And becauſe the Latitude of ths Sins whe In⸗ 
ſtrument is uſed, muſt be known; there is engraved on 
the Backſide of the Meridian, or the under Side of 


the Pedeſtal, the Latitudes of the Cities, and moſt A 
remarkable Towns i in England, and the other Parts of 3 
Europe. 


But if any Gentleman pleaſes to communicind mY the 
Workman, the Latitudes of his Country Seats, they 
may be particularly laid down on it. 

Or if any Gentleman about to travel, is pleaſed to 
communicate the Tour he deſigns to take, he may have 
2 Catalogue of the Towns in his way and their Lati- 
tudes, from Mr. Heath, with the Inſtrument, in order 2 
to eaſe him of Trouble of Searching Maps," Globes, or 1 
Geogra hical Books. EE by 

He that hath not this Dial, may end the Vuriation | = 
by the Theodolite, thus: Take the Bearing of the Sun _ 
exactly at 12 at Noon, and the North End of the Needs 7 
gives the Variation. e 2 

Or, take the. Bearing of the: Sun, cirher: Riſing-0 
Setting; and then, by Trigonometry, as the Sine: . 
the Complement of the Latitude, is to the Sine of che 
Declination, ſo is the Sine of 90 Degtees to the Sine 
of the Sun's Diſtance from the Eaſt at Riſing, and 
from the Weſt at Setting; and is always Southerly, 
when the Declination is South, and Northerly when 
North. And as much as this Diſtance differs from. 
chat obſerved by the Inſtrument, fo much is the Va- 
riation: And it the Bearing taken by the 3 
te the Left-hand of that ee e COP Wolter, 
otherwiſe Eaſterly. 

Or it may be ound, by an 2HotizontaF-Dil; -Kuly 
los, withourithe: Sun 5: if:youIſtyerch-a -Fhicdd: on 
cba —— andiehe- Inſtrument. phiced . 
＋ War! t, Jou turm che Index about, till the Teleſcope is 
parallel to that Tire . for then the Bearing ſhewn by 
The North End of the Necdle is dhe Variation. 12 
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: ſervation at all can be made. 


before or after Noon; and juſt at Noon, the Middle 


_ then ĩt is duly placed, and you may work as in the 
aſt. | 
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be applied in all Reſpetts as 3 


- "There" is one Inconvenience, uſually attends the 


In this Caſe, bring the Beginning of the Degrees 
to the Index on the Horizontal Part, and let the Hour 
be taken by the Inſtrument ſome Time before, which! 
is remote from Noon, whether before or after, on the 


Board of the Window of your Study, where you de- 


ſign to uſe it; the Index all the while pointing to the 
Beginning of the Degree. Lay a ſtrait Ruler to touch 


the Feet mark d A, A; and by its Edge, draw on the 


Window Board a ſtrait Line, or make Iwo Points where 
that ſtrait Line ſhould be drawn : And then, at any 
Time that is very near Noon, by lying the Ruler to 
the Line or Points, bringing the Beginning of the De- 
grees on the Horizontal Part of the Pedeſtal to the In- 
dex, and applying the Feet A, A, to the Edge of the 
Ruler as before; if you rectify the Inſtrument to the 
Latitude and Day, you may ſce the true Time either 


of the under Part of the Meridian will be ſhaded by 
the upper; and conſequently the Time of Noon, is 
known, and determined whether it be before or after 
Noon. : LE | 

If you are in a ſtrange Place, and the Time be very 
near Noon; level the Inſtrument, and turn it about till 
the North End of the Needle points at the Variation, 


Much more might be ſaid of this In 
but I have already, outrun my deſig 
Therefore muſt make An 


ſtrument's 


Uſe, 
aut 
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